



HOW HIGH THE PSl? (BRUNSWICK "BOTTLES" UP TO 200,000) 


Here's the big news in the pressure 
vessel field. Brunswick’s new, 
unique Strickland "B" Process (SBP) 
now results in filament-wound 
plastic vessels with the greatest 
strengths ever obtained. At the same 
time, vessel weights have been dras- 
tically pared down. Brunswick can 
create vessels (from that shown 
above to air bottles and rocket motor 
cases) with these specifications: 


Hoop stress values in the range of 
175,000 to 200,000 psi. Burst 
strength values.- up to 150.000 psi. 
Weight; 20 to 40 per cent less than 
that of any previously built plastic 
vessels. Temperature limits: up to 
600' F. Super tough SBP vessels are 
also ideal for components that must 
stand up to extended operating 
cycles, and can be mass produced in 
compound and monocoque shapes. 


For proposed or existing projects in- 
volving pressure vessels, Brunswick 
offers skillful assistance in the de- 
sign, development and fabrication 
stages. For more details concerning 
the higher strength-lower weight 
advantages of SBP components, 
write or call: TheBrunswick-Balke- 
Collendcr Company, Defense Prod- 
ucts Division Sales Manager. 1700 
Messier St.. Muskegon, Michigan. 



BRUNSWICK 


MAKES YOUR IDEAS WORK 


From Goodyear Engineering Leadership- 
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major 

advances 

in aviation tires 





AVIATION PRODUCTS BY 


GOOD/YEAR 

' WHEELS 


MORE AIRCRAFT LAND ON GOODYEAR TIRES, WHEELS AND BRAKES THAN ON 


< OTHER KINO 







the farther the "reach” 
the more critical precision becomes 

Today’s missiles demand light accuracy because a ten-thousandth of 
an inch functional error can cause failure to reach the target a continent 
away. And when you’re reaching toward a target almost a quarter of 
a million miles away, precision becomes even more critical! 

Ex-Cell-0 is in the accuracy business, meeting today’s unprecedented 
demand for precision by building into every part, every assembly, every 
machine tool an exactness that the aircraft industry, has counted on for 
higher, safer, faster flying for 10 years. 



EX-CELL-O 

FOR 

PRECISION 


M>K mg MISSILES nr hisheii. nsiEii sho sifeu hith ptiirs me 
USEMMIES •< ex CELLO ANQ ITS SKISIOlillES MTAKI CHECKIH SMUOEII 
CB., CiSILLAC CASE CB. MICHItlN taOL 09.. SMIIH lEAAIIK 00. 




AVIATION CALENDAR 


b. 17— Special \' 


or Meeting on Human 
Academy of Sciences, 


Society, N> 

Ne» York,.\, i. 

March 3-5-1959 Wester 
Confeieiice, sponsored by Ins 

Electrical Engineers and ,\ssn. 
piiting Machinery, Fairmont II 


March 5— Operation : 
Clinic, .Atlanta. Ga. C 
Cmp. and Southern A 
March 5-li-FIiglit Propul 


ad Main 


r Com. 


irw-ork 


Ml 


ing (clas- 

ico). institnie or me ••seronautical Sd- 
ces. Hotel Carter, Cleveland, Ohio. 

:h 5-7-W cstcra Space Age Conference 
d Exhibit. For inforaiation; Domestic 
ade Dept., Los .Angeles Chamber of 
jmmcrce. 404 South Bixcl St., Los 
.Vncclcs 34, Calif, 
larch 6-.\i ~ 


arch 6-.\it I ransport Command Reunioi 
World Wat 11 Officers, Waldorf -Astorii 
New York, N. ¥. 

Match 8-11-C.as Turbine Pmver Confercnc 
and Exhibit, .Netlicrlands-Hilton llotc 
Cincinnati, Ohio. Sponsor; Anicrican S< 
cich’ of Mcclianical Engineers. 

Match 9.12-Aviation Division Conference 
•American Society of Mcclianical Eng 
Hotel, Los -Angel. 

. -. . 




lO-ll-Third 


, Va. 


i'nbc 

Id Point Comfort, Ft. Mon- 


nud Fore 


Special Weapons Cen 
.Albuquerque, N. M. .■ 

Birnkoff. 

Match 12-Symposium on Microwave Tech 
niqncs for Cmiiputiiig Systems, Depart 
ment of Interior .Audiloriiun. Washington 
D. C. Sponsor: Infomiation Systcr - 
Branch. Ofece of Naval Research. 

March 16-17-Confcrence on the Nude 
Optical Model, Florida Stale Univcrsil 
{Cottfimied on page 6) 
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SPECIFY ALL 
THESE FAIRCHILD 
RELIABILITY FEATURES 


1 . 


Welded lermlnsl and laps. A positive eli 
trical and mechanical bond to 
high temperatures, si ' 


;o withstand 

_nd\ibrjlion. 

_. . _:e lor retention of a6 

curacy, especially under high temperature 
and/or humidity. 

3. Metal inserts in molded wiper hubs for 
positive wiper positioning, for accuracy 
under shock, vibration, acceleration. 

4 . Precious metal resistance wires where 
needed fer extremely low noise values, 
especially in corrosive atmospheres end 


. Stainless steel clamp bands capable (if 
withstanding high torque, and the siressea 
and strains of shock, vibration’ and- 
acceleration. 

8. Precision stelnless steel ball bearings -> 
for low torque, high temperqlure, high 
vibrallon and shock characteristics. 

rut ol every 


for long storage life. 

PIUS 100% inspeci 
100 production 

Since the ultimate price of a potentiometer is 
directly related to the reliability built into it 
. . . you only get what you pay for in a "pot". 

Only Fairchild Linear and Non-Linear High 
Reliability Pots incorporate all of the above fea- 
tures, This High Reliability group can be had 
in %" to 2" diameters, single and multi-tu 
standard and high temp versions and with a 
curacies as high as .009?ir. 

For more information write Dept. IIY. 

*Fairchiid’s Built-in SAFETY FACTORS Beyond the Specs for Reliability in Porformanca, 




mi 

CONT/IOIS CORPORATION 


COMPONENTS OlVISION 


AVIATION WEEK, 


16, 1959 




AVIATION CALENDAR 



' 'deans practically everything 


htn'cote or simpl«, smoll or bulky— if yoor product reqviro» 
degreasing, DETREX PERM-A-CLOR NA is your ossuronce of 
cleaner cleaning, This premium grade solvent’s unequalled 
combination of economy, sofety, stobllity ond cleaning obility 
has established it os standard in thousands of voried Initollaiions, 

Should your production line require other metal cleaning or 
processing moteriols — or the machines and technical ossislonce 
to provide you with the greolest efficiency— DETREX con supply 
the exoci combination to do the job for the lowest possible cost. 




Chemical Industries, Inc. 

BOX $01, K?J. tw.259, KTROIT 32, MICK 


(Confinued from page 5) 
Tallahassee, Fla. Sponsors; National Sci- 
ence Foundation. Office of Na\-al Re- 
search. -Mr Force Office of Scientihe 
Rcscatch/Nucicar Ph«ics Division, (Pub- 
lication of conference proceedings is an- 
ticipatcd.) 

Match 16-20-1 1th Western Metal Exposi- 
tion and Congress, .\mEficaii Sodets* for 
hfctals. Pan Pacific .\ndiloriiim and'.\iii- 
ba.ssador Hotel, Los -Angeles, Calif, 

Matcli 25-25— Fliglit Tesnne Conference. 
American Rocket Society, Daytona Flaiu 
Hotel, Daitona Beach, Fla, 

Match 23-26— National Convention. Insti- 
tute of Radio Engineers, Coliseum and 
W'aldorf-.Astoria flotcl, Ne«' York. N. Y. 

March 25-27— 16th .\nnna] Conference. Pa- 
cific Coast Section of the Society of the 
Plastics Indiistrs', Hotel del Coronado, 
San Diego, Calif. 

March Tl-.Apt. 2-Polyteclinic Institute of 
BiookK-n’s Ninth international Sympo- 
sium. Subject: .Milliametcr Waves, .\iidi- 
toriiim. Engineering Societies Bldg., New 
York. N.' Y. 

Match 31-Apr. 3— National .Aeronautic Mecl- 
iiig. Society of .Automotive Enginecis, 
Hotel Commodore, New York, N. Y. 

Apr. 2-3- Conference on Electrically Ex- 
ploded M'ires. sponsored hv the Thermal 
Radiation Lahoratorv of the Gcophssics 
Research Direeloiatc of the .Ait Fotec. 
Cambridge Research Center, Somerset 
Hotel. Boston. Mass, 

Apr. 5-10—1939 Nuclear Congress. Munic- 
ipal Auditorium, Cleveland, Ohio. For 
information; Engineers foint Council. 29 
AVest 39th St„ New York 18, N, Y, 

Apr- 7-10—1939 Welding Show and -10th 
.Annua] Cons’cntion, .American AA'clding 
Society, Intcmatinnal .Amphitheatre and 
Hotel Sherman, Chicago. HI. 

Apr, 12-19- Air Force .Assn.'s AA'orld Con- 
gress of night. Las A'cgas, Ncv. 

Apt. 18-22— .Annual Meeting .American So- 
ciety of Tool Engineers, Schroeder Hold, 

Mirwankce. Wis. 

Apt. 21-22— Spring Technical Conference nn 
Electronic Data Processing. Cineinnali 
Section of the Institute of Radio Engi- 
neer, Engineering Society Bldg.. Cinein- 

Apt. 22-2-t— 1039 .Annual Meeting, Institute 
of Environmental Engineers, LaSalle Ho- 
tel. Chicago. III. 

A[>r. 30-May 1— Controllable Satellites Con- 
ference. .American Rocket Society, Massa- 
chusetts Institute of Technology, Cam- 
bridge. Mass. 

Mav 4-6— National .Aeronautical Electronics 
Cnnfcrencc, Institute of Radio Engineers, 
Biltmore Hotel, Dayton. Ohio, 

May 4-7— Fifth .Annual Flight Test Instni- 
roentation Symposium, sponsored by the 
Instmmenl Society of .\metica, Sirattlc 
Section, Olympic Hotel, Seattle, Wash. 

May 5-7— Spring Meeting, International Sci- 
entific Aadio I'nion, AA'illard Hofei, 
Washington. D. C. 

Mav 6-8— Seventh Regional Conference and 
Trade Shosv, InsKtiitc of Radio Engineers. 
University of New Mexico, Albuquerque. 

June 12-21-23id French riitcmational Air 
Show, Le Bourget, Paris, France. 


AVIATION WEEK, Februory 16. 1959 
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For moderate, economical 
silencing of jet- 
powered commercial 
and military aircraft . . . 


NEW KPPPERS PORTABLE RUN-UP SILENCER 
TAKES THE PUNCH OUT OF JET NOISE 


Now, airports, air bases and manufacturers of 
jet engines or airframes can run up jet engines 
without complaint or creating physical hazards. 
The Koppers Portable Run-Up Silencer reduces 
noise by 25 to 30 decibels — lessens the risk of 
hearing damage to operating personnel, im- 
proves community relations and reduces speech 
interference. 

The new portable silencer inhibits the gener- 
ation of jet engine noise, rather than suppressing 


it after the noise has reached full intensity. The 
unit is light in weight and completely portable 
— no direct attachment to the aircraft or engine 
is necessary. Look to Koppers with its longest 
experience in the industry to solve your aviation 
noise control problems. 

Write for Koppers new sound control bro- 
chure today. KOPPERS COMPANY, INC., Sound 
Control Department, 3502 Scon Street, Balti- 
more 3, Maryland. 


OffeU! 
Vtiree Slalet 



SOUND CONTROL 

Engweered Products Sold with Service 




One in a series of technical reports by Bower 



ROLLER BEARING LIFE AND 
CAPACITY LINKED TO STRESS DISTRIBUTION 




The subjects represent rollers and race- 
ways of two roller bearings under iden- 
tical toads. The illustration at the left 
shows a roller of conventional design. 
The illustration at the right shows a 
Bower “Profiled” roller. That is, the 
roller is precision ground with a large 
radius generated along the body of the 
roller — a predetermined and controlled 
distance from each end. 

The conventional roller photo (left) 
clearly shows how, under load, stress 
concentration builds up in and near the 
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roller ends. This is called edge-loading. 
Such areas of concentrated stress are the 
breeding grounds for metal fatigue and 
eventual bearing failure. 

In the photo of the “Profiled” roller 
(right) stress lines can be seen uniformly 
distributed across the whole length of 
the roller and raceway. There are no 
points of excessive stress concentration, 
consequently no starting points for early 
fatigue. Such a “Profiled" roller exhibits 
a great advantage in improved load 
carrying capacity, a most important 
bearing requirement. 

Under actual operating conditions, 
Bower “Profiled" roller bearings show 
a considerably longer life at higher 


speeds and under greater loads than con- 
ventional roller bearings. 

Because of this, and of other Bower fea- 
tures to be discussed in later technical 
reports, we suggest that you consider 
the advantages of Bower bearings in 
satisfying your future bearing require- 



Bower engineers are always avaihhle. 
should you desire assistance or advice 
on bearing problems. Where product 
design calls for tapered roller bearings 
or fournal roller assemblies, Bower 
makes these also in a full range of types 


BOWER BEARINGS 

aOWEB BOUER 8EAR!NG OlVISrON- FEOfRAl-MOGUl.BOWER BEARINGS, INC., OrSOIT M. MICHIGAN 



HII-I_ER 

class of 1959 


This year new approaches to vertical flight ere taking form and shape at Hiller. But what may often seem 
bold innovation actually is the next logical siep evolved from years of experience in developing ideas into 
working aircraft. Because Hiller Aircrail is a major producer of helicopters, and because Hiller keeps a 
critical, discerning eye on many hundreds of its own ships in daily use, innovation is always tempered 
with the realities of production. 

H-tSO RAVSN Dependable, mutthmlaatan helicopter for the XROE-t — Lightweight end eoltepe/ble, the ROTORCVCLE la 


.HILLEFlISlSr 

AIRCRAFT 

CORPORATION 






Which of 
these 
39 cities 
is your 
next stop? 



ROCHESTER 

BUFFALO 

SYRACUSE 



CHICA60 

CLEVELAND 


INDIANAPOLIS 
FRENCH LICK. Ind, 





SAN FRANCISCO 



A call to the nearest Sheraton Hotel sets in motion the 
world’s fastest hotel reservation service. RESERVATROH. 
new electronic marvel, reserves and confirms your room in 
any Sheraton Hotel coast to coast in split seconds! 
For hotel reservations for your next trip, just phone Sheraton. 

Let RESERVATROH take it from there. 


FKE BOOKLET to help you plan 
conventions. 96 pages, describing 
Sheraton facilities In 39 major cities. 
MEMBERSHIP APPLICATION tor the 
Sheraton Hotel Division of the 
DINERS’ CLUB. This card is an 
invaiuable convenience tor the 
traveler — honored for all Sheraton 
Hotel services. 

Just ssnd us this coupon — 


Sheraton Hotels, Dept. 8. 470 Atlantic Ave„ Boston 10, Mass. 

Please send me, without obligation; □ Sheraton facilities booklet 
Q Membership application for the Sheraton Hotel Division of the Diners’ Club 

Nairn 

Address 

Cily Zone Slate 


. . . Sheraton’s 

RESERVATROH got 

him his hotel reservation 
in just 4 seconds! 
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WESTERN GEAR dcsigns and builds wing flap control system /ot’convaih e 


The newly named Precisian 
Products Division of Western 
GearCorporation has launched 
an intensified programof 
developing systems for the 
aircraft industry. Stepped-up 
research, creative engineering, 
testing and manufacturing 
facilities put this division in the 
forefront of the nation’s leading 
suppliers. 

Most recent development is the 
wing flap control system for the 
Convair 880 jetliner. Western 
Gear carried the entire 
completely-integrated system 
through design, testing and 
fabrication, delivering the units 
shown here as well as torque 
tubes, driveshafts, motors and 
other components. 

Complete reliability is the 
engineering and manufacturing 
p/vs that goes into every 
Western Gear component and 
systerrr. Learn how this fast- 
moving company can helpyou 
with any needs in aero 
mechanics. 

Forfull information, write today to; 
WESTERN GEAR CORPORATION 
Precision Products Division 
P.O- Box 182 ■ Lynwood, Calif. 


It 




The new Navy method of basic jet training 


North American Aviation’s model T2J is an airplane 
conceived and created to meet every requirement of Navy 
basic training. The student stays with the same airplane 
from primary through basic, including instrument flying, 
ai-mament handling and tactics, combat maneuvers, and 
an early introduction to carrier work. On completion of 
Navy basic training, he will be thoroughly conversant 
with all phases of jet operation up to high Mach numbers. 
Performance with safety. The T2J's stall speed is only 
slightly above that of piston trainers. Top speed is 424 
knots, and safe dive speed has been demonstrated at Mach 
0-85. Endurance without external fuel is about I Is hours. 
Two 100-gaJlon wingtip tanks give the T2J a range of 
over 800 nautical miles. 

Simplicity of maintenance. The T2J has large, quick- 
opening access doors for waist-high engine maintenance; 
no stands or ladders needed. Ground handling and servic- 
ing can be done with standard field equipment. All equip- 
ment and systems are easily accessible. 

The T^’s powerplant, the Westinghouse J-34, has been 
removed in seven minutes, installed in twenty. 


In production now. The T2J is now in full production at 
the Columbus Division of North American. 



THE COLUMBUS DIVISION OF NORTH AMERICAN AVIATION, INC. 
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New Bendix DC-PAK is like magic 


TREMENDOUS POWER OUTPUT IN A TINY STATIC PACKAGE 

With iu new line of DC-P;iks*, Bendix now offers ihe laiesi in 
ivcight and compact, the DC-Pak provides reliable power packaged 

The DC-Pak is "1)0111 to give thousands of hours of efficient, 
trouble-free operalion.Madc «iih only four major parts (and no 

will not harm the DC-Pak. Also input surge protection can be 
provided. 

Units can be supplied with either single or multiple output, 
depending upon the needs of the customer. For full details on 
these transistorized units— and how they can be tailored to your 
exact voltage and amperage requirements— write bendix aviation 



Specificotions of Typical DC-Pak Units 
0°lpul Vo'll.p . M-^SRVDC.MOHA VOC, 2» MA 
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"..twice as hot as the surface of the sun” 

New Plasmatron at Solar helps solve 
difficult super-heat problems 


EXTStMS HEAT presents a fonnldable 
barrier to die advancement of mis- 
sile and nuclear technology. Solar is 
helping to push back this thermal 
barrier by controlling temperatures 
higher than those of the surface of 
the sim ... for advanced research in 
high-temperatiu-e problems. 

Solar’s new Plasmatron, above, is 
a device which generates heat to 
30,000 F at ordinary atmospheric 
pressure. It is opening new fields of 


research in aerodynamics, radiation, 
metallurgy, chemistry and in the 
testing and application of high- 
temperature materials and coatings. 
In addition, the Plasmatron is used 
in wind tunnel studies and in other 
fields of research. 

For more than three decades 
Solar has been a leader in high- 
temperature technology. Today 
Solar is applying its background of 
knowledge and experience in creat- 


ing missile nose cones, rocket cham- 
bers, nuclear components and other 
products for high-temperature, high- 
stress requirements. This know-how 
and experience— plus a continuing 
program of creative research— is 
available for your important missile 
or nuclear program. For details 
write to Dept. F-122, Solar Aircraft 
Company, San Diego 12, California. 


SOLAR^,..,. 


ENSiNEERS WAHTEB! Challenging projeeU, unlimiled opportunities tellh Solar, Write today! 
14 



Turbine to pilot: 


Operation normal.. .no vibration.” 


Sperry’s Turbine Vibration Indicating System for 
top performance of turbo-jets and turbo-props 



One leading airline after another is order- 
ing the new Sperry Turbine Vibration Indi- 
cating System for their new jet-powered 
transports. With good reason, loo — this 
electronic system contributes to more effi- 
cient turbine performance by monitoring 
engine mechanical condition for peak 
performance. 

REPORTS CONTINUOUSLY 

Heart of the Sperry system is a rugged but 
extremely sensitive pickup installed in the 
powerplant at several locations. If vibra- 
tion in any turbine or propeller approaches 
prescribed limits, the pickup instantly 
reports this through an amplifier to a cock- 
pit indicator. The pilot then takes correct- 
ive action, if required, by reducing power 
or shutting down the affected engine. 


Besides contributing to passenger comfort, 
and reducing chance of turbine damage 
due to vibration, the Sperry system is 
quickly installed and easily maintained. 
Compact in size, all parts are built to with- 
stand severe mechanical stresses and tem- 
pemlurc changes. In addition, there’s no 
need for recalibration of the pickup or the 
system when a component is replaced. 

Write today for more information to 
our Aeronautical Equipment Division. 

miw/r earffasrr 

DIVISION OF SPENRY RAND CORPORATION 
15 



Here's how 



teamed for defense 


BELL 

tells America 
about the 
Army-Navy 
Instrument 
Program . , 
AN IP 


This is one of a series of ads 
currently appearing in 
such opinion-making publications 
as Fortune, Business Week 
and U.S. News & World Report 
. . informing the public of 
special projects and significant 
advances in technology 
being made by various branches 
of our military services. 



FORT WORTH, TEXAS • SUBSIDIARY OF BELL AIRCRAFT CORPORATION 


TUBE DISTRIBUTORS BALANCED SERVICE 



gives you extra warehouse services! 


In addition to helping you cut prorluction, handling and 
inventory cost, TD ships steel tubing cut to your specified 
lengths, marked and packaged to your specifications... 
without j/our paying a premium, when you buy in ware- 
house quantities. 

Make full use of TD's "balanced service": 

1. Extra warehouse services, 

2. Technical assistance from steel tubing specialists. 

3. Thousands of siies in all standard types and analyses 
in stock. 

4. Systematic handling that insui'es on-time-delivery, 

5. Personalized Inventory Plan custom-tailoied to your 
requi laments. 

6. TD’s cmaphte quality contibl program. 


ijeexTa.v s'AREiioi SE satvictsi TD has made an investment 
of thousands of dollars in warehouse equipment. Modern 
equipment to cut tubing to any length you require, and 
to very close tolei ances. Ami TD will also put any special 
markings on the tubing that you ask for, package it any 
way you specify. 

Call TD for- stainless, alloy and carbon steel tubing, both 
aircraft and eoinmercial quality. 

Write Dept.W23 today for your copy of "Eighteen Ways 
to Save Money in Your Steel Tubing Purchasing," and 
the name of your neai'cst TD representative. 



TUBE DISTRIBUTORS CO., INC. 
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A DEPARTMENT IN TH 


DEFENSE 


LECTRONICS DIVISION 


Aviation Week 

imiuding Spate Tethno/ogy 


Vol. 70, No. 7 


»ri 








IN 

THE^ 

COURSE 

OF 

EVENTS 




The above is 
a reproduction 
of Henri Giffard’s 
steam powered 
dirigible, which 
flew 17 miles 


maiden voyage 
in France 
in 1852. 

=*'a priceless ingredient 
STABILITY 


THIS IS A REPRESENTATIVE GROUP OF AIR-BORNE VALVES DESIGNED AND MANUFACTURED BY 
R.E.C. WHICH MEET MILITARY SPECIFICATIONS; ARE ADAPTABLE TO VARIOUS COMMERCIAL USES 


LOW PRESSURE hot air 
regulator and shut-off valves : 
temperature range — 65' to 1000°F. 
inlet pressure — to 250 p.s.i. 
outlet pressure range — 5-30 ± Vi p.s.i.g. 
flow range — to 200 Ibs./minute. 


HIGH PRESSURE nitrogen 
and helium regulators: 
temperature range — 250' to -f 160'F. 

inlet pressure — to 5000 p.s.i.g. 
outlet pressure — to 500 p.s.i.g. ^5%. 
flow range— to 50 Ibs./minute. 


R.E.C.'s exleasire lesi faeililies have made possible the development of these compoiien. 


RANDALL 

ENGINEERING 

CORPORATION 



iirile for complimeiitary brochure 




REPRESENTATIVES: 



end systems. 
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EDITORIAL 


Rewards and Responsibility 


'I'hc airline pilots liave been remarkably .successful in 
their battle to gain for themselves what thev con.sidcr 
their proper reward for tlicir work in the new jot transport 
era. Top pay for jet airliner captains in international 
senice is $33,600 wliilc. for similar duties in domestic 
sers-ice, a maximum of S2S,000 is attainable. According 
to C. L. Saycn, president of the .Air Line Pilots .Assn., the 
average annual wage of all airline pilots even before the 
jet pay boosts was SI 2.000. .A total of 600 airline pilots 
earned $20,000 or more before the jet pacts, 'i'hc pilots 
also lia\e been reasonabls' successful in establisliing their 
professional position in tlie jet coekpit to tlicir satis- 
faetion. 

W'ith these rewards under tlicir belt, we rcsi>cctfiilly 
suggest that the pilots give some serious thouglit and 
earnest effort to fuliv discharging tlicir rcs|»iisibilitics to 
their managements and the traveling public that lias .so 
eagerly taken to the jet age. AVc arc cxtrcniei) SMiipa- 
thctic to the pilot's point of view and his multitudinous 
problems. We came into ai-iation i-ia the cockpit and 
spent .sufficient time in both militaiy and civil operations 
to understand lio«- all of the other elements of aviation- 
engineers, wc.itlicr forecasters, federal bureaus, flight sur- 
geons. dispatclieni. etc.— apparentlv combine in a vast 
and continuous conspiracy to unnecessarily complicate 
operations in the cockpit. 

We also have fought hard editorially for many of the 
safetv devices and procedures, such as radar, high inten- 
sitv approach lights, modernized airways ssstcnis and 
navigation aids, tliat the pilots have felt necessars' to their 
ini|>ro\cd operations. 

But there liaie been indications recently that some air- 
line pilots ate willing to accept tlie rewards of tlieir work 
without fully discharging all of their rcsponsibilitics. 
Lct us cite a fc«’ of these storm warnings that already 
ha\e appeared on the air safetv horizon. 

Most recent is the case of the Pan -American Boeing 
707 jet transport that jiceled off into a spiral full-power 
dii’c from 33,000 ft. with IH passengers aboard and ex- 
ceeded its Mach limit and pulled mote tliuu 3g’s in 
making a miraculous rccoscrv at ouk' 6,000 ft, abme 
the .Atlantic. The full report on this incident has not 
yet been made. But it is already cs’idcnt that a tixi casual 
approach b\ the pilots to the task of operating this air- 
craft were contributing causes. It is already a|jparciit 
that all of the safety warnings installed to present an 
incident of this sort o|)enited proiscriy but went un- 
heeded by the pilots until small errors vs'crc comiwundcd 
into a near miss. Pan .American's ruling that two pilots 
must remain in their seats with belts fastened and oxygen 
masks on is a recognition of the problems involved in 
fully dLschargiiig a jet transport pilot's responsibilities. 

T'lic recent sjxjt check bv the Civil .Aeroiianties .Admin- 
istration on the instrument capabilities of Nortlieast .Air- 
lines' pilots (AA\' Oct. 27, p. 38) is another ease in i>oint. 
Tlie results of tliis clicck sserc truK' shocking. One pilot 
had only the foggiest notion of how to execute airwass 
traffic control procedures. .Another experienced extreme 
difficult;' in operating a DC-6B on instruments and at 
lea.st nine were found to l)c too deficient in instrument 
capabilit;- to conti:uie line operations without further 
training- 


Wc also recommend a thorough reading of the Civil 
.Aeronautics Board report on the Braniff DC-7C crash 
near the Miami airport (.AW Fcfa. 9, p. 103) for another 
indication of how a too casual attitude toward small eark 
warnings of impending trouble and a questionable pro- 
ficiency in the cockpit can be compounded into tragedr . 

•Another point we bclicsc |x:rtincnt to this discussion 
is the growing tendencr' of airline pilots to use their large 
blocks of lei.sntc time to operate other commercial enter- 
prises. Now 80 hr. a month is certainlv not long to 
spend at an occupation that yields up to $-40,000 an- 
nually. But to operate these 80 monthly hours in the air 
safely and efficiently requires the full tinie professional 
attention of the men inr'olvcd. Their job should begin 
long before they reixirt iir to flight operations to plan a 
particular flight- TTii.s problem of maintaining full pro 
fessional proficicnc;' is even more acute witli the advent 
of the jet age. 

-A man who accepts the lucratir e rewards of operating 
liigli speed, liigli altitude, high-densih-seating jet trans- 
psorts ones his passengers and his management his full 
professional attention far besond the 80 monthlv hours 
in the ait and the minimum preflight planning time. 

We serioiLsIy question whether this degree of profes- 
sional concentration and cfficiencs' can be maintained b\- 
men \sho arc operating insurance agencies, real estate 
deals, wheelbarrow factories or an\' of the other varied 
commercial enterprises that ha\c become a standard fea- 
ture of so manv airline pilots' ground time. 

The question of pilot age and physical standards is 
bound to become more acute with the jet age. 'There 
must be some more satisfactors' method of combining 
the rich experience that onlv accrues to the 20-sear set- 
crans with the mental alertness and quick reflexes re- 
quired for safe and efficient jet operations than the rigid 
seniority system now imposed hv the .Air Line Pilots 
Assu. \Ve hope that the ucu' Federal Aviation .Agencs 
will fully explore this problem as a higli priority project. 

•Although tlic airline pilots have taken a imion labor ap- 
proach to solving their working problems, tlicv arc still 
an integral part of tlie airlines' management structure and 
a vital part in the managemcnt'.s success or failure. A\'c 
think that .some airline managements and some segments 
of the Pilots .Assn, are missing an opportunitv bv not 
fully exploiting this relationship. The pilot is perhaps 
the most ini|X)rtant point of contact between the airline 
and its fare paying customers. We have all seen manv 
examples of how a pilot who recognizes this generates 
satisfied trasclcrs for his airline and how “cowbovs" who 
operate as thoiigli their rear cabins were filled witii cattle 
instcid of human beings drive ticket purchasers to fls 
under some other flag. .And. of course, the most substan- 
tial contribution the pilots can make to [jassenger revenue 
is a perfect safety record. 

'Ilic advent of the jet age has imposed new standards 
of efficiency and responsibilities on the airline pilots. 
.Airline management has set their rewards at levels com- 
mensurate with the tasks imposed. If the pilots fail to 
fully discharge tlieir responsibilities under these new 
standards, aiqilaucs will be bent and people liurt. includ- 
ing the pilots. 

—Robert Ilotz 



TFE resins outperform all other organic insulations 
in resistance to temperatures and heat aging 



You can depend on TFE-fluorocarbon resins, because the)' retain 
userul mechanical and electrical properties far beyond their con- 
tinuous service rating ot 260°C. In fact, these resins maintain ap- 
preciable mechanical strength even pasi their 327'C. <62rF.) gel 
point, as the curve at left shows, When you use wire and cable In- 
sulated with TFE resinsyou get an extra factor of safely against high 
ambieni lemperalures and conductor overheating due to current 
overloads. The insulation will not melt, char, burn, embrittle or cut 
through. 

With this type of wire, you can save weight and space, because you 
can reduce conductor cross-sections and thickness of insulation 
without sacrificing power ratings. And in production, your electronic 
assemblies can be soldered rapidly and efficiently without damage to 
insulation. The outstanding dielectric properties of TFE resins re- 
main virtually unchanged over extremely broad ranges of tempera- 
ture, frequency and time. 

Call your supplier of wire and cable insulated with TFE resins 
today. He's listed in the Yeilow Pages under “Plastics— Du Pont,” 
For additional technical data write to: E. I. du Pont de Nemours & 
Co. (Inc.), Polychemicals Dept., Room T-7216, Du Pont Bldg., 
Wilmington 98, Delaware, 
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WHO'S WHERE 


In the Front Office 

Republic Aviation Carp., Farmingdale, 
N. Y.. has elected the following officers: 
Thomas Davis, Snandal vice president; lames 
L, Murray, vice picsident-sales; George H, 
Conoent, treasurer. 

Frank B. Jewett. Jt.. executive vice presi- 
dent, \^ibo Corporation of America, New 
York. N. Y.. and M'illian. B. Hal], a vice 

Paul F. Smith, president. Parker Seal Co., 
Culver City, Calif., a division of Parket- 
Haniiifin Corp., Cleveland, Ohio. Also: 
Scott A. Rogers, vice president; T. J. Me- 
Cuistiou, vice president-sales. 

Mid Continent Aiemotive Corp., Kansas 
City. Kan., new subsidiary of Pacific Air- 
*' ,e Corp,, Burbank. Calif., has appointed 
•-,1-...:-,. Horace A. Smith, ( " ' 

1, vice president; 


the folio 


esident; 


3 M. Stakcr, 
Denver. Colo., branch manager, and Boyd 
H. Gillen, Chicago. III., branch manager. 

Luis Paul, first vice president, LAV, The 

C. E. Liske, vice prcsident-traffic and 
sales. Chicago Helicopter Airways, Inc. 

Dr. O. G. Haywood, corporate group vice 

instraments, F. C. Hurek i- Sons, Hunt- 
ington Station. N. Y. 

Howard F. Bcir, vice president. Aircraft 
Exchange, Inc.. New York. N. Y. 

WifUam W, Scull, r ice president-manu- 
facturing, The B. F. Goodrich Co., Akron. 
Ohio. 

J. K. Dysart. vice president-sales and mar- 
keting, Leach Corp., Compton, Calif. 

Bernard J. O’Neill, vice president-engi- 
neering. Magnetic Amplifiers, Inc., New 
York, N. Y. 

The Federal Aviation Agency, Washing- 
ton, D. C., has announced the following ap- 
pointments; George R. Botsari, Chief. Air- 
port Division, Bureau of Facilities, and Capt. 
Alden C. Packard (USX). Deputy Director, 
Bureau of Research and Deselopment. 

Brig. Gen. Ernest F. Easterbrook has as- 
sinned command of the Army Aviation 
Center and Fort Rucker, .\la.. replacing the 
late Maj. Gen. Bogardiis S. Cairns. 


Honors and Elections 

Dr. M'ilUam II. Pickering and Dr, James 
A. Van Allen hare received the .Armv's Dis- 
tinguished Civilian Service Award. Dr. 
Picxering. Director of Jet Propulsion Labora- 
tories, was cited "for exceptional technolog- 
ical and leadership contributions to the 
Army's mission in the intermediate range 
missile and space fields. . Dr. \’an Allen, 
Chairman of the University of Iowa's De- 
partment of Physics, was cited “for excep- 
tional contributions in the conception, plan- 
ning and excciitinn of the scientific research 
phase of the U. S. InK-rnational Geophysical 
Year Program. . ." 

Dr. Don L. Armstrong, mana^r of .Aero- 
jet-General Corp.'s Chemical Division, has 
been elected chairman of the Southern Cal- 
ifornia section of the .American Chemical 

’ (Coiifiiiued on page 122) 


INDUSTRY OBSERVER 

►Air Force and Army anti-ballistic missile projects are considering the 
feasibility of placing a cloud of sand across the path of an incoming wainead. 
Sand would destroy warhead by rapid erosion, friction and penetration. 
Army’s Western Electric-Douglas Nike Zeus would detorute a nuclear war- 
head to neutralize enemy warhead by neutron pollution. 

► General Electric bos developed a new technique that will enable its ground- 
based ballistic missile radar-command guidance system to simultaneously 
guide a number of missiles. Inability of GE system to guide more than one 
missile at a time was one of major factors behind Air Force decision last 
summer to substitute American Bosch Arma inertial guidance on bter models 
of the Adas. New technique may cause Air Force to re-examine its ballistic 
missile guidance plans. 

►Fundamentally different technique for determining direction of eartli’s 
vertical from a vehicle operating within the earth's atmosphere, which docs 
not use gravity-sensing element in the vehicle, is being investigated by Collins 
Radio Co. Technique, if proven successful, would eliminate effect of vehicle 
acceleration which introduces errors in present gyros that use gravity sensing 
devices. Program is being sponsored 1^ Wright Air Deselopment Center's 
Flight Control laiboratory. 

► Project Saturn is the designation of a new Army orbital space program now 
under development by the Army Ballistics Missile Agency. Powecpbnt manu- 
facturer is North American Aviation Inc. 

► Major reduction in cost of producing transistors is expected to result from 
a new semiconductor fabrication teAnique deielopcd by Westinghouse 
Electric under AA'riglit Air Development Center sponsorship. Official 
announcement is expected this spring. 

► Pratt & Wliitney J58 turbojet developed for Navy may be used in follow-on 
version of the Northrop Snatk surface-to-surface cruise missile. About 20 of 
the high-thnist turbojets probably already have been built under the Navy 
program, 

► Convair-dcsigned fuel utilization system for precision metering of pro- 
pellant for Atlas ICBM has substantially exceeded performance expectations 
in a number of successive test firings of the missile from Cape Canaveral. Fla. 

► BendLx Pacific Division is building a new sonar system projected for instal- 
lation and testing on Sikorsky's anvphibious HSS-2 lielicopter, which would 
lower sonar equipment into water from hover or from the surface in calm 
seas. Sonar gear is expected to covet three to four times the area possible 
with pre.sent equipment. 

► Fuel cell wliich may be able to convert gasoline and air directly into clec- 
tricitv with extremelv' high over-all conveision efficiency of between fi5 and 
65% is being developed by General Electric under Army sponsorship. The 
device— basically, a hydrogen-oxygen fuel cell employing a catalyst to convert 
gasoline into hyAogen-may prove valuable on a space-v ehicle powerplant. 

► Air Force is considering use of Army Ordnance facilities for some prodvic- 
lion and assembly of tlie Minuteman solid-propellant ICBM in a move to 
expedite work and cut costs. Ordnance sites in the midwest would get the 
emphasis under the plan. 

► Swivelling of Jupiter engine controls pitch and yaw. but roll is controlled 
by simply mov ing turbine gas vent bv means of an actuator. Flexible metal 
vAt pipe, which can be bent like a wiring cable, is replacing stovepipe-like 
vent that appeared on research and dcvclopnrent models. 

► Lear Inc. is building a three-axis stability augmentation system for North- 
top's T-38 Talon. First flight of Talon may be nvade before the end of the 
montli. 
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HOW THE aQ[L[10®KI@S SSlffiGa HELPED... 

BREATHE MORE LIFE INTO AN OXYGEN MASK 


Ai,„,d tlic new jetliners, oxygen masks are 
slaDtIard emergency equipment. If air pressure in 
the cabiu drops, passengers and crew members 
can quickly breathe oxygen from a piped system. 

Based on experiments by llic military, mami* 
faclurers know that silicone rubber is ihe ideal 
material for oxygen face masks. It provides the 
thin, elastic shapes needed to fit all facial con- 
tours . . . with a gentle lubricity that feels pleasant 
to the skin. Since silicone rubber is highly resist- 
ant to oxidation, ozone attack and extremes of 


Unlocking the secrets of silicones 



temperature, it cun he stored for long periods and 
lake repeated hot-water cleansing. .-Imf, any color 
is available — even “emergency" yellow. 

This jet-age application deinonslralcs several 
useful properties of Umon Carbide silicone rub- 
ber. Background information and technical data 
available by writing Dept. BA.990I, Silirones 
Division, Union Carbide Corporation, 30 East 
42nd St.. New York 17, N.V. In Canada: Bakelite 
Company, Division of Union Carbide Canada 
Limited, Toronto 7. 
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Washington Roundup 


Regrouping Air Defense 

Watch for all air defense research and development to 
be shifted out of Air Force, Army and Nary and con- 
centrated directly under the supenision of Dr. Herbert 
York, Defense Department director of research and engi- 
neering. Incompatibility of air defense weapon systems 
already developed and produced by the separate services 
with a single over-all defense system, is the reason for 
the shift. MITRE, the non-profit technical adr isory 
group spun off from Massachusetts Institute of Tech- 
nology for technical monitoring of USAF Cambridge 
air defense systems integration group, probably will con- 
tinue to sers’e as Dr. York's technical superrisor in 
this area. 

'Hardened' Bomarc Sites 

Boeing Bomarc interceptor missile will shift from 
present sheet metal missile shelters to a "hardened" con- 
crete shelter for the longer ranged Bomarc B model to 
pren'ide greater resistance to enemy atomic attacks on 
the air defense system. New Bomarc shelter has precast 
conaete slabs as halves of fiat roof with equipment to 
slide slabs back onto a steel frame leaving the missile 
exposed for firing. 

Hawk: European Production 

Public announcement of a project for European pro- 
duction of the Army-Raytheon Hawk low-altitude air 
defense missile is expected shortly. It is understood 
the project will total about 5500 million. Countries 
participating include France, Italy, Germany, Belgium 
and the Netherlands. Discussions also are under way 
for possible European production of Naw's Sidewinder 
air-to-air missile. European production of a solid-propel- 
lant intermediate range ballistic missile, possibly the 
Martin Pershing, also is being considered. Under De- 
fense Department’s "facilities assistance" program, the 
U. S- furnishes know-how and such items as machine 
tools, jigs, dies, mechanical engineering drawing for the 
overseas production programs. 

Military Construction 

Lion’s share of this year’s 51-3 billion military con- 
struction program is for the Air Force. The program 
submitted to Congress last rveek for authorization is 
divided this way: USAF, 5892 million; Army. $260 
million; Navy, $203 million. Tire largest indiridual 
projects ate; Lemoore, Calif., Naval Ait Station, 526.9 
million; Pt. Mugu Pacific Missile Range. $30 million; 
Andrews AFB, Md-, $21.8 million; Wright-Patterson 
AFB, $12,3 million; Richard 1. Bong, AFB, Wis., $21.5 
million. 

CAB Refusal 

Civil Aeronautics Board has refused to make additional 
comments on its Sept. 23 statement with respect to a 
jet surcharge on North Atlantic routes despite urgent 
requests from three U. S. carriers that a clarification of 
the statement is essential to a solution of the contro- 
versial surcharge issue. International Air Transport Assn, 
traffic conference has consened in Paris this week in 
hopes of ironing out the problem. All three carriers pro- 


tested that the Board's statement has been misinter- 
preted by foreign carriers and, according to Seaboard and 
Western Airlines, a further clarification is needed to pro- 
ride an “opportunity for a much-needed compromise 
solution to the current lATA impasse." 

Pan American World Airways, a strong opponent of 
the surcharge, supported tire Board’s refusal to enlarge 
upon its position and called the original statement "not 
only cleat but sound.” Pan American also noted that 
the CAB letter rented prerious statements by the 
Board “to United States carrier members of lA'TA to 
the effect that ... if frowns upon equipment (fate) 
differentials.” 

RailwayLabor Act 

In another area, informed observers believe the Railway 
Labor Act will remain virtually unchanged despite a joint 
meeting called by the Department of Labor last week 
between airline managements and labor leaders. Reports 
from the closed-door session indicate that the Ait Line 
Pilots Assn., Flight Engineers International Assn., and 
International Assn, of Machinists remained solid in their 
opposition to industry-suggested changes in the act 
which call for a ban on jurisdictional walkouts, a secret 
ballot on strike rotes, time limit on mediation efforts 
and prohibition of secondary boycotts. It also was indi- 
cated that American, Trans World, Continental and 
Trans-Texas airlines joined with union leaders in oppos- 
ing recommendations by Eastern and United airlines 
urging a form of compulsory arbitration. Department 
of Labor spokesmen declined to confirm or deny the 
reports and obsened that the meeting was closed to 
the press on the basis Of "past experience” which showed 
that publicity of heated discussions at such meetings too 
often resulted in nothing being accomplished. 

Higher Taxes 

Meanwhile, Rep. John McCormack (D.-Mass.), House 
majority leader, has urged President Eisenhower to call 
for higher taxes— if this is necessary to finance greater 
defense spending within a balanced budget. McCor- 
mack complained that talk of tax cuts and reduced 
spending by Administration officials has led to a “feeling 
of complacency" by the American public and a dangerous 
belief that there is "nothing to fear from the Soviets.” 

Defense Information 

Rep. Carl Vinson (D.-Ga.), chairman of the House 
Armed Services Committee, has told Secretary of De- 
fense Neil McElroy that it would be illegal to place the 
information activities of the eight unifid and specified 
commands directly under Assistant Secretary of Defense 
for Public Affairs Murray Snyder as proposed. Vinson 
pointed out that defense reorganization legislation en- 
acted last year establishes the line of command from the 
Office of Seaetary of Defense to the joint Chiefs of 
Staff to the commands, making it clear that the com- 
mands arc not to be administered directly from the office 
of the Secretary. 

During congressional testimony, McElroy had reported 
on a plan to place the command information activities 
under Snyder. 

— Washington staff 
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Plans Detailed for Titan Compl ex Design 


By J. S. Bulz, Jr. 

Wasliington— Compct:H\c bids will 
be opened Mar. 19 fot the construction 
of the nation’s first opcrdtional under- 
ground missile base at Louts Ah'B. 
Colo., to house the Martin-, ^ir Force 
Tit.in intercontinental ballistic inissile. 

Construction of this “hardened" re- 
inforced concrete and steel complex to 
lioiisc one squadron of Titans, with nine 
sepiir.ite underground emplacements or 
"silos" is scheduled to be completed 730 
days after the award of a contract which 
probably will be made around April 1, 
fohil of 545 million alrcadv has been 
released by Air Force to get construc- 
tion under way. 

Requests for bids to handle the con- 
struction were made bv the U. S. Armv 
Corps of Engineers shortly before the 
first successful firing of a Titan test ve- 
hicle from Cape Canaveral, Fla., on 
Feb. 6. The deselopment vehicle flew 
between 250 and 300 mi. in limitcd- 
rai^c tests. 

Corps of Engineers also have asked 
for bids to construct additions to the 
training base facility at Vandenbetg 
AFB. Calif, Tliis work includes three 
underground missile silos similar to the 
ones to be built at Lowry Al'B. Pri- 
marily intended fot training purposes, 
these installations also will have opera- 
tional capability if garrisoned by trained 

The first operational base at Lowry 
AFB consists primarily of the following 
concrete and steel chambers. 

• Nine operational silos 163 ft. deep 
and 40 ft. in diameter, with cles ators to 
lift the missile to ground Ics’cl fot firing 
after preparations have been accom- 
plished underground. 

• Three portal (storage) silos 73 ft. deep 
and 27 ft. in diameter. 

• Three control centers of spherical 
shape with a 31 ft. radius and an iaside 
height of 35 ft.. 9 in. at the center. 

• Three powerhouses of spherical shape 
with a 62 ft. radius and an inside height 
of 46 ft. at the center. 

• Nine equipment silos 62 ft. deep and 
40 ft. in diameter. 

• Nine propellant tenirinals 47 ft. deep 
and 37.3 ft. in diameter. 

• Six antenna terminals 68 ft. deep and 
27 ft. in diameter. 

Two attempts to launch a Titan test 
\chiele consisting of a live first stage, 
a second stage loaded with water and 
a dummy warhead preceded the recent 
successful firing. In each ease, the mis- 
sile liad been restrained on its pad and 
the first stage engine automatically shut- 
down when trouble developed during 
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d 6.t see. test firing period [ust prior 
to Iduncli. 

During tliis period, tlie first stdge 
engine builds to maximum thrust seithin 
about two seconds if operating properly: 
the remaining four seconds are used to 
check bchasior of auxiliary systems. 

tfperational countdossn and launch- 
ing of a Titan will take place in the 
rciatise safeK of a "hardened" under- 
ground installation capable of «ith- 
standing near misses by thermonuclear 
weapons, hut it will not be inaterially 
shorter than the limiiching time re- 
quired by other liquid-fuel ICBMs. The 
time nill be much longer than the H 
min. now widely quoted as the warning 
time which will be mailable in the c\ent 
nf a sneak ICBM atbick. 

Checkout and maintenance of most 
of the Titan’s ssstenrs Can be aceoin- 
plislicd in the missile silos or in the 
equipment tenninals which arc located 
10 or 40 ft. awav and connected with 
them by a tunnel. Kach of the nine 
firing siios has its own separate equip- 
ment and propellant terminals so that 
it can function independently during 
the preparation of the missile for firing. 
The silos arc scpinitcd by sexeral hun- 
dred feet of earth. 

'The firing silos ate organized into 
three sections of three each. separate 
control center and ground guidance sys- 
tem is presided for each section. Last 
action prior to launch that a crew in 
a silo takes before retiring behind blast 
proof doors is to prepare the missile for 
fueling, llie fueling is handled auto- 
matiemU from the control tenter and, 
after this is completed, the 1 1 0-ton mis- 
sile is raised to the suffaev. .\n umbilical 
tower will be raised at the same time 
to support the instrumentation and con- 
trol leads needed during the final mo- 
ments on the ground. 

Ground Control 

.\iitcnna for the radai/command 
guidance ssstem will hmc to be raised 
from their underground emplacements, 
and they will enable the missile to be 
controlled from the ground until its 
rocket motors burn out. It is possible 
that this tvpf of guidance will be re- 
placed ill the future by a completely in- 
ertial srstem that docs not require 
ground action after launebing. Tlie in- 
ertial svstem also would allow all nine 
missiles in a squadron to be launched 
simultaneously in a volley. With the 
radar command 5\"Stem. a separate an- 
tenna s' stem is required to launch each 
missile. Six of these antenna systems 
are ptorided with each .squadron under 
present planning. New developments in 
this field mas" change the picture, how- 
cstr. and allow each ground guidance 
sssteni with its antenna to guid; more 
than one missile. 

Two principal ty pes of tunnels will 
be used to connect the \arions cham- 


bers in the complex, personnel and util- 
ity tunnels. The personnel tunnels will 
be smaller— about 10 ft. in diameter— 
and constructed primarily of steel. 

Construction at Vandenberg Ait 
Force Base which is now out for bids 
is similar in design to that fur the op- 
erational complex at Lowrv AFB, It 
consists primarily of the following: 

• Three operational type silos, exclud- 
ing the propellant loading systems. 

• Tlirec equipment terminals, 

Space Technology 


• Three propellant terminals, excluding 
the propellant loading systems. 

• Two antenna silos. 

• One control center. 

• Antenna terminal and pad. 

• Two test mast bases and orientation 

Bids on this work will be opened on 
Mat. 4. and 540 days will be allowed 
for its completion after the asvarding 
of contracts ivhich should occur tosvard 
the end of March. 


House Unit Schedules Hearings 
To Probe U.S. Space ‘Maze’ 


By Ford Eastman 

Washington— Defense Department of- 
ficials will soon be called before the 
House Committee on Science and 
Astronautics and asked to unrarcl the 
U.S. military space effort's "complex" 
organization and lines of autborih-. 
Rep. Oserton Brooks (D.-La ) an- 
nounced last week. 

Decision to call Defense witnesses, 
including Secretary Neil II. McElrov. 
follow'cd an explanation b\' Rear Adm. 
J. 'T- Hayward, .Assistant Chief of Nasal 
Operations for Research and Develop- 
ment, of the number of persons in- 
\ohc-d before :in\ one proposal can be 

In response to questions bs- commit- 
tee members. .\din. tfayxs-.lrd saiel there 
arc at least 10 officials with authority 
to s'Cto or iip|)rove proposals. Iliese. 
he said, include fiscal officers who mi|ht 
not be teehnically qiiiilified to weigh 
larious considerations in the oser-all 
picture. .\dm. Havward added that 
such inoccelures result in considerable 
delays before- military sersices c.in ob- 
tain a definite decision on progr.ims 

•Adding to the confusion as to just 
who has aiithorits- oser what, ss-js testi- 
monv given earlier before the Senate 
Committee on .Aeronautical and Space 
Sciences hv Dr. Herbert A’ork, director 
of the Office of Defense Research and 
Engineering, and Rov W. Johnson, di- 
rector of Defense Department’s .Ad- 
vanced Resciirch Projects .Agency. 

Johnson testified that he has com- 
plete autlioritv to discharge duties ami 
administer funds appropriated by Con- 
gress for Defense Department projects 
in the field of space, milibry tcch- 
nologs, ballistic missile defense and 
.solid propellant chemistry. 

A'ork said his authority calls for him 
to act as the principal advisor on tech- 
nical matters to the Secretary of De- 
fense, supervise all research and engi- 


neering in the Defense Department and 
direct and control such projects 
"deemed worthy of centralized control 
by our authority." 

Adm. ffayward told the House com- 
mittee that he felt there should l>e oulv 
one competent technical agencs' in 
charge of the over-all space program to 
accelerate the effort and cut decision 

Another w-ay to speed the sp,ice ef- 
fort. Hayward said, is to accept a two- 
year budget cycle on research and de- 
velopment projects. 'This, he said, wimhl 
accelerate the decision making process 
because, on a one-year basis, estimiites 
for the next year's budget must be sii’)- 
mitted before it is known what has 
been received for cert.iiii projects in 
the current budget. 

Match Russia 

.Adm. Haywiitd also predicted the 
U. S. could mutch Russia in the ballistic 
missile field within a vear if greater 
effort is put in this area. He said thal. 
while the U. S. mav be ahead of Russia 
"iiCTOss the board," the country ccnihl 
be in serious trouble if the Soviet Union 
produces intercontinental ballistic mis- 
siles in quantitv before the U.S. does 
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Discoverer Safellite Nears Initial Launching 


Arti&t’s conniption of Profcct Discoverer sotellite research vehicle emphasizes the near norfh-snnth orbit it will take after firing from 
Vandenberg AFB, Calif. Vehicle in orbit will be entire second stage, which includes the Bell Hustler Uquid propellant engine fusing )P-4 
and red fuming nitric acid) and the payload. Spheres on tail are for helium and nitrogenj helium is used to pressurize fuel for the engine. 
Initial czperimcnts will be of general nature with data applicable to future space projects (AW Dee. 8, p. 31); first shot, scheduled before 
the end of February, will be for guidance, engine and Pacific Missile Range checkout. Discoverer will make a relatively low altitude orbit; 
high alHtude orbit is not yet possible with the wcighl-to-lhrust ratios established for the vehicle. Booster used to pnsh the vehicle off the 
launch pad win be a Douglas Thor intennedbte range bollisric missile; weight of the orbiting vehicle will be about 1,300 lb. No cameras 
will be canied in initial shot. Except for changes in payload makeup. Discoverer is essentially the same as USAF's WS.117L Sentry recon- 
naissance satellite (AW Nov. H, p. 33). Advanced Research Projects .Agency hopes to boost payload to 10,000 lb, this year. Previous at- 
tempt to bunch Discoveter svas jsostponed when rocket, fired to clear a pump, malfonctioocd. One result was leakage of nitric acid down 
into the Thor booster iAAV Feb. 2, p. 23). 'ITiis booster mav be replaced by another for the next shot, and danuged booster will be 
examined in detail to make sure acid did not etch the metal, causing damage 


and, at the same time, deselops a good 
defense against manned bombers, 

Two Xrmv special weapons officers 
also testifying at House Space Commit- 
tee hearings last week, renewed the 
controversy over air defense which con- 
gressional probers are expected to pur- 
sue further. 

Maj. Gen. Dwight E. Beach. .Army 
ail defense and special weapons direc- 
tor, and Maj. Gen. William W. Dick, 
ft., director of special weapons. Office 
of Chief of Army Research and Dctcl- 
opment, said a program to produce the 
Nike-Zeus anti-missile missile has been 
ttimcd down bv the Defense Secretary 
Neil H. McElray. 

They said they liad recommended, 
and b«n denied, S30 million for the 
program in the current fiscal year and 
an additional $700 million in Fiscal 
1960 for construction of facilities to 
begin production of the Nike-Zeus. 

Assistant Secretary of Defense W. }. 


McNeil later told a Joint Congressional 
Economic Committee that no project 
was being pushed harder than the Nike- 
7,<'us program. He said the program 
h.is almost unlimited access to men and 
money in the effort to dcielop pro- 
tutyp« for test firing. 

\IcNcil added, however, that the best 
scientific experts in the U. S. do not 



feel that the Nike-Zeus is far enough 
advanced to go into production. 

Dick and Beach acknowledged that 
a difference of opinion exists within the 
Defense Department as to whctlicr the 
Nike-Zeu.s is ready for production but 
added that they arc convinced that it 
is and that the system, when deployed, 
will counter not only the ballistic mis- 
sile threat but also can grow to meet 
the more sophisticated missiles of the 

Gen. Dick, in a prepared stiitement 
read to the committee, said that during 
the course of the program several major 
technical breakthroughs have been 

"For example," he said, "the suc- 
cessful implementation of a new tech- 
nique in the radar field has made it 
possible for the first time to obtain 
very large volume coverages on large 
numbers of very small targets at very 
high data rates.” 
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Thompson Ramo Plans to Sever 
Ties With STL, Doolittle Says 


Washington— Plans are under war to 
sever all business connections hetween 
Space Technology Laboratories and 
I liompson Ramn ooldridge, accord- 
ing to James II. Doolittle, STL board 
chainnan. 

Doolittle told tlie House Militaiy 
Operations Subcommittee investigating 
missile management programs tlrat a 
complete divorce of the organir.ation.s is 
desirable but would depend upon sc\- 
tral factors, including the gorernment's 
attitude and the legal problems iii- 
'ohed. He added tlie two organizations 
already are separate except for owner- 
ship and compilation of .inniral reports. 

Relationship between tlie two or- 
ganizations and the position of STL 
ill tlie management of the ,\ir Force 
ballistic missile program came under in- 
tense questioning by the subcommittee 
which is condnctiiig a review- of the 
organization and management of U.S. 
missile programs. 

Rep. Chet Holificid (D.-Ca1if.) sub- 
committee chairman, said the jiurpose 
of die rciicw is to determine wliethcr 
die goi emment is getting “die greatest 
possihle return" on its missile imest- 
ments. Emphasis will be plaa'd on 
examination and ewaluation of the ba.sic 
thffcrcnces between the .Army "inscnar 
svstem and the .Air I'orcc use of private 
indiistrv. 

Simon Ramo. llioinpson Ramn 
Wooldridge cxccudie lice president, 
defended the role of Ramo-AA'ooldridgc 
Corp. (rccenth merged with 'Ihoiiij)- 
s'.n Products) in die .Air Force program 
hut added lie docs not believe that the 
apptuadi used in bringing in a private 
management firm proiides a uniicrsal 
.inswet to die difficult problem of 
cffectiicli- niohilizing resources for all 
milihiry programs. 

Riimo pointed out tliat projects van- 
iu .size, degree of complexity, degree of 
reliance on new science and the amount 
of experience possessed by goicrnment 
and industrv witli tlie ptobltins in- 
s oil td. Since all of tliesc factors liai e to 
be taken into account each time a 
project is organized. Ramo said tliat 
neither industrial nor government 
groups can afford to become completely 
fixed in their concepts as to how 
the development of a weapon system is 
to he organized and directed. 

tie said flexibility in the approach to 
a new problem made possible the effec- 
tive organizational structure aeated by 
the Air I'orce for its ballistic missile 
piiigtam approximately five ye-.its ago. 

Considerable criticism has been lev- 
ekxl in the past by industri- and con- 
gressional investigators at Space Tech- 


nologi Laboratories, wholly-owned, 

autonomous subsidiary of die merged 
niompsoii Ramo AA'ooldridge, and its 
unique role in the .Air E'orce ballistic 
missile program as a technical advisor 
and sisteins engineer. 

Under its original contract with the 
.Air I'orcC. Ramo Wooldridge was ex- 
cluded from participiitiiig— without 

prior apptoial of the .Assistant .Air I'orce 
Secretary for Materiel-iii the produc- 
tion of missiles or eoiiiponeiits. When 
Ramo Wooldridge inched with ’ITiniiip- 
son Frodiicts and S I’L established, this 
excliisicin was extended to the merged 
firm of Tliiimpson Ramo Wooldridge. 

Doolittle, wlio became chuitman of 
STL on Jail. 1. praised the cirg.iniz-ation 
ax "a fine, sound company that is 
unique ill its excellence and is ;iCcom- 
plisliing a useful function." lie added 
tliat lie w-.is convinced, even before join- 
ing the firm, that it was doing, and 
would continue to perform, a laluable 
service to the -Air I'orcc and the nation. 

Ramo told the sulicomniittce that 
"it was dear that a crash program of 
un|jrca'dciited size would bo requited 
for dcvelopnicnt of ballistic missiles," 
to marshall the resources of industry, 
goi’crnmcnt, and science on a broader 
scale than had eser been ptcsioiisly at- 
tempted ill peacetime. \\ c had to ex- 
tend everv phase of the te'chnicnl art- 
propulsion. electronics, materials and 
structure's- by factors of 10 or mote, 
simultaneously and on a schedule half 
or less of the time usiialb- allowed for 
rclativelv modest advinctw in military 
weapon svsteins tcclmologs. 

"\\'e liad to acatc major government 


facilities, widespread geogtaphicilU.and 
start parallel clevelopinent approaches 
to be sure that every problem was solved 
at the earliest possible moment. The 
scientific state of tlie art, tlie niilitiirs 
problems and the industrial capability- 
all had to be merged, and the manage- 
ment org.inizatioii had to be capable of 
ptrfomiing that merger if we were going 
to more at hsice tlic speed of tire nor- 
ma] program." 

'I'ne work Space ’I'cdiiiologs' Labo- 
ratories is currently doing under con- 
tract to the .Air Force w-as outlined to 
the subaimiiiittee by Louis G. Dunn. 
STL president. Tlie categories are; 

• “System engineering and ti'chnical 
rlirccticm of major weajion svsfcms, 
such as .Atlas. Titan. 'Hior. and Miii- 
iiteman, which are characterized by a 
high order of technical difficulty and a 
great sense of schedule urgency . 

• “Laboratory experimental work of an 
adr-anced nature to obtain tcclnrical in- 
formation needed in making ssstem en- 
gineering decisions, ut to advnice flic 
state of the art in missile and space 
technologv gencraHv to ptor idc the basis 
for future systems. 

• "Development of airborne and ground 
tracking hardware for special space 
fliglit experiments, such as the recent 
lunar probe experiments carried out for 
the .Air Irorce and tlic National .Aero- 
nautics and Space .Administration. 

• 'Technical staff assistance to the .Air 
Force, including analysis of jiotcntial 
new ballistic missile and space systems 
and certain special tasks such as the 
analysis of intelligena- data and the 
training of .Air Force officers. 

• “Non-te'chnical snp]»rt to ihc .Air 
I'orcc group locjllv resident at llie -Air 
Fora- Ballistic Missile Diiisioii and 
STL in the fomi of plant niaiiitcnanei- 
sen-ices, heat, light, and power, publi- 


USAF Hijih Allitude Research Project 

Los .\iigek-.s-.Air Foi« Sjiecbl A\‘t-ai»ns Centex. Kiitkmd .AFD, N. M.. announced 

.AIthoii|h not idenfified, details oi this high-allilude saundiiig rocket were first 
reported bv .Aviatinn AA'cek as Project Jason (.AAA' J.tU 7. p. 26l. 

The jirojecl took less lion three niimtbs to finish, and actual Jason firings were 
ennipleted in September. 1958, .Aviation AA'cek has h-Jtiied. 

Sixteen successful launchings were made at three different sites-Cape Canaveral, 
Fla.. AA'allops Island, A'a., and Ramey ,\FB. Puerto Rico-accordiitg to the Special 
AA'eajxiits Center which dcclan^ tlrat the project w-as undertaken to further define 

Basic research information gathered by the rockets us expected to be api>1icible 
to many defeirse projects, including manired space tras-el- 

Kacli rocket carried a 60-lb. jiackage of battery-opented radiation measuring 
devices developed bs- Lockheed Missile Systems Disisimi- 

•Average altitude rc-aelicd was 550 mi., cnveriiig a down-raitge disbairuv of nearly 
600 mi. Sjreed of each rocket'.s final st-age was between Mach 12 and 1-t. 

Prime contractor lor the project n-as .Acrolab Deselopment Co.. Inc.. Pasadena. 
Calif., which supplied the high altitude sounding rockets, measuring 57 ft. long and 
weighing 7,000 lb., modified to convert hvpersoiric ea|abilit> to alHtride potentral. 
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Quarles Sparks Nuclear Plane Debate 


By Katherine {ohnsen 


Washington— Public hearings on Hic 
status of the U. S. nuclear aircraft pro- 
rr.un as opposed to Sorict progress in 
this field will he held bv the Joint Con- 
gressional Atomic Energs- Committee 
within the near futnrc-prohably the 
first week of March. 

Ihc sessions secrc scheduled follou- 
ing an e.tchangc of charges and counter 
charges between the committee leader- 
ship and Depiitv Secrctars of Defense 
Donald Quarles which culminated a 
long-standing controserss' over Quarles' 
refusal to support a “fly early” sub- 
sonic protohpe of a nuclear aircraft. 

Aviation W’eek reported in an C-S- 
elusive storv last Dee. 1 (p. 261 that 
the Soviet Union already has begun 
initial test flights of a nuclear-powered 
bomber. More recently, Col. Leonard 
Harmon (US.AK. ret.), of General Elec- 
tric’s Aircraft Nuclear Propulsion De- 
partment. said "there is every reason 
to believe the Russians arc living mi- 
tliar-pmvercd aircraft." (AW l-'eb. 9 o. 
28). 

Sen. Clinton .Anderson (D.-N. 
M.). chaimian of the Joint Congres- 
sional Atomic Enetgv Committee, has 
charged that the U,S. will not have an 
atomic-powered aircraft flving until 
sometime in the 1970s if the present 
Administration plan continues in force. 
Defense Secretary Neil H. McElrov 
sav-s the U. S. should have a iiucleaV 
plane in the ait in approxiinatciv five 
vean under present planning (AW Feb. 
9. p. 28). 

Within a two-dav period, there vvero 
tliesc developments; 

• Sen. Anderson, Rep. Carl Durham 
(D.-N. C.), vice chairman of the com- 
mittee. and Rep. Melvin Price {D.- 
III.), chainnan of the research and de- 
velopment subcommittee, issued a state- 
ment declaring that a series of closed- 
door briefing sessions on the nuclear 
plane program "left us gravely con- 
cerned.” Tlic legislators challenged 
the Administration to present "a forth- 
right statement as to whether it intends 
to set a target date now for the succcss- 
fid achievement of nuclear flight or 


ASW Competition 

Washiiigton-Navy scicetipn of a new 
anti-submarine aircraft probably will be 
made within two weeks. Two proposals 
receiving major consideration me a modi- 
fication of the Canadair CL-28 .Argus 
and a new design by Boeing. Navy ASW 
mission requirements include unrefueled 
flights of more than TA hr., most of them 
at altitudes of less than 500 ft. 


whether the laxpayer is going to be 
asked to continue to foot Ihc bill for 
iidministrative indecision." 

• Quarles countered w ith a press re- 
lease defending the go-slovv approach 
which requires SI 50 million a vear sup- 
port even though "the Soviets might 
choose the more spectacular earlv flight 
course. If they do so at this time bv 
building a plane of such low flight per- 
fonnance as to be militarily nscTcss, we 
can take some satisfaction in the fact 
that they will have vra.sted some of their 
resources." 

Quarles also questioned the congres- 
sional committee's tactics, declaring: 
".At the end of a closed htaring in 
which associates and I presented .... 
the .Administration’s program .... we 
were handed a mimeographed 'Imme- 
diate Release' statement bv three 
members. ..." 

In announcing plans for the public 
sessions. Rep. Price said: 

"If the Department of Defense feels 
that committee criticism of the conduct 
of the ANP program is unwarranted, I 
think the best course for us to follow 
is to lay the facts out on the table in 
a public hearing and let the chips fall 
where they may. h'or 10 long veara the 
committee has been pressing Ihe De- 
fense Department and the Atomic En- 
ergy Commission to get on with the 
job of developing a flying prototype of 
a iiucicar-powercd aircraft and has 
urged time and again that difficult tech- 
nical and administrative decisions be 
made so that the program c.in move 
forward vigorouslv. 

"During this extended period the 
committee has respected the desires of 
the executive branch that our hearings 
on the .ANP project be held behind 
closed doors because of the classified 
nature of the technical infonnation 
presented. 

"But if we are going to be charged 
with 'hitting below the belt' and mis- 
leading the public, I think it is high 
time the American public be given the 
opportunity to hear the true facts of 
the situation and make their own judg- 
ment as to who has been misleading 
whom for the past decade. 

"I believe the basic facts can now be 
discussed vvithmit danger to the national 
security. In fact, I think the national 
security' will be well served bv public 
discussion of the program which has 
important implications for the national 
security and for world confidence in 
-America's scientific capabilities." 

The accelerated program supported 
by Anderson, Durham, and Price would 
set a tat|et date of inid-1962 for a 
subsonic flying model. A reactor-engine 
combination would be ground-tested in 


mid:1960. Over the four-year period, 
the program would cost 5280 million 
mote than the present Administration 
ptogram, under which the ground velri- 
clt would be tested in mid-1961. 

I'ollovs'iM are points made in the 
Anderson-Durham-Pricc statement; 

• "The program still has no firm set of 
objectives looking toward the develop- 
ment of a nuclear propelled aircraft. 

• "No decision has been made regarding 
actual nuclear flight and no target dales 
liavc been set for such flight. 

• “Recommendations of the project di- 
rector as to funding levels required to 
get the job done nave been virtually 
ignored. 

• "It is authoritatively cstiraalcd that 
cuts in proposed funding levels for the 
program in Fiscal I960 will delay tlic 
achievement of a ground test prototype 
for an additional year and will Ihereov 
delay acliievement of nuclear flight for 
al least that period of time. 

■ "Administrative indecision at high 
levels and intetsenice rivalries have 

e ued the program from the start and 
' rendered a great dissenice to the 

• "No less tlian seven advisory com- 
mittees have been set up in the past 
decade to review the ptogram, including 
the so-called Killian Committee, and 
yet the contractors in the field still have 
iio clear guidance as to where thev 
stand or where the program is going. 

• “The annual expenditure of SI 50 
million for the ANP program as a hold- 
ing operation to av oid difficult technical 
and administrative decisions which 
must be made to lend clear-cut direc- 
tion to the program is a complelelv in- 
defensible use of the taxpavers’ money . 

• "The Ait Force and the Navy, after 
due consideration by their expert mili- 
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lary advisers, have established firm re- 
quirements for nuclcar-ptopclled air- 
craft. The Ait Force and AEC both 
recommended an increase in their own 
Fiscal 1960 budgets for the program to 
back up these tequirenients, but have 
been turned down.” 

• “We believe it is essential -to decide, 
and decide now, on a program to 
achieve early nuclear flight. Any other 
course, in our view, is dangerous to the 
national security, wasteful of the tax- 
payers' dollar and indefensible in the 
eyes of the American people.” 

This w-as Quarles reply: 

"The basic issue is whether we should 
concentrate, as our program docs, on 
the solution of the fundamental prob- 
lems involved in creating a nuclear 
reactor of such compactness and effi- 
ciency as to be useful in a propulsion 
system for a military aircraft, or wnether, 
in addition to this necessary bpsic 
work, we should have a so-called early 
flight ptogram which would applv cur- 
rent technology and admittediv he too 
limited in operational characteristics to 
fulfill a useful military mission. 

"The present program was adopted 
by the Administration after most care- 
ful consideration of the fundamental 
scientific and technical problems in- 
volv'ed. Wliile there have been differ- 
ences of opinion, most of the scientists 
and engineers who have been called in 
to review the program have advised that 
it would be unwise to undertake the 
early flight program until mote progress 
had been made on the development of 
a reactor that would meet the military 
requirements. 

“The present ptogram gives high 
priority support to two alternative at- 
tacks on the fundamental propulsion 
problems. Progress along these funda- 
mental lines, while impressive, has en- 
countered substantial obstacles. It has 

Germans Sign F- 

By David A. Anderton 

Geneva— West German Defense 
Ministry has finally bought 96 Lock- 
heed F-104 Starfighters and has signed 
agreements for construction of about 
200 more by the German aircraft in- 

Total price for 300 airplanes will be 
5375 million. The Gennans say “the 
Starfighters will suit our military le- 
quirements until 1966.” 

The decision climaxes almost two 
years of off-again, on-again German 
negotiations with four countries, and 
paper evaluations or flight tests of 13 
different airplanes. 

Tire German Starfighter order is 
broken down into six development air- 
craft, which will probablv be delivered 
first and used for pilot qualification as 


been paced by science and technology 
rather than by funding. 

"Tlic allegation in the 'Immediate 
Release' that 'Administrative indecision 
at high levels and interserviee rivalries 
have plagued the program from the 
start’ is. so far as I know, without foun- 
dation in fact. While the 10 or so 
years’ history of this ptogram has been 
marked by changes in course as the 
science and technology unfolded, timciv 
administrative decisions have been and 
arc being made. On best technical ad- 
vice. they have been wisely made and in 
the national interest. Contrary to alle- 
gations. target dates for tests of ground 
prototypes have been established and 
were presented to the committee. Tar- 
get dates for nuclear flight will be estab- 
lished as soon as there is a sound basis 
for doing so. 

"That ANP is a strong, high priority 
program is evidenced by the decision of 
the Administration to invest some $150 
million a year in it. The program as- 
sumes that as soon as there is a valid 
basis for passing from the present pro- 
pulsion development phase to a weapon 
system development phase, this will be 

"As regards the allegation that the 
administration’s program is a ‘waste of 
the taxpayer's money,’ there seems to 
be no question on the part of the com- 
mittee that the whole program proposed 
by the Administration should be carried 
out and that budgeted funds are prop- 
erly applied to it. The 'Immediate Re- 
lease’ advocates an early flight program 
over and above the Administration’s pro- 
gram involving additional expenditures 
of the order of $50 million to 5100 mil- 
lion a year. The real question is not 
whether the present program is a waste 
of the taxpayer’s money, but whether 
the added early flight program would 
involve such waste. . . 

104 Agreement 

well as modification and development 

These will he followed by 30 two- 
seat trainers, basically an F-I04B con- 
figuration, but with what the Germans 
say will be the . . latest 196! equip- 

Delivcries are obviously scheduled for 
1961. 

Remainder of 60 Starfighters, pos- 
sibly to hear an F-104D designation, 
will have standard airframe-engine con- 
figuration, but will differ in armament 
and avionic gear from any of the USAF 
Stacfiglitcrs. 

Negotiations for German production 
of the Starfighter’s General Electric 
J79 turbojet engine are Still proceeding. 
Quantity to be ordered will depend on 
German acceptance of necessity to order 
the proper number of spare engines 


and on the estimated lead time required 
to get the J79 into license production. 
Final total could be betw'cen 200 and 
300 purchased engines. 

Following the talks with Lockheed 
and Geiicw Electric, the German De- 
fense Ministry is expected to negotiate 
with the Italian company, Fiat S. P. A., 
for purchase and production of the 
G.91 lightweight strike fighter. Ger- 
man decision to buy 50 and build 150 
of these aircraft was announced along 
with the F-104 decision last November 
(AW Nov. 10, p. 33). 

All licenses are being negotiated be- 
tween the Defense Ministry and the 
original manufacturers directly, with the 
Gennan industry sitting on the side- 
lines and vvaiting impatiently for its 
chance to play. Licenses will be held 
by the Defense Ministry and work on 
the airplanes and engines will be por- 
tioned out among the reborn aircraft 
industry, presumably after discussions 
with its leaders. 

Now the industry faces its toughest 
task since its amazing increase of unit 
production during the heaviest bombing 
of AVorld War II; simultaneous pro- 
duction of the Fiat G.91, the Lockheed 
F-104 and the General Electric J79 
turbojet. 

Production of the two planes will 
he the responsibility of three companies 
in the south of Germany— Domier 
Worke GmbH, Ernst Heinkel Fah- 
izeugbau GmbH, and Messerschmitt 
A. G-— following the government's basic 
policy of locating fighter production in 
the “Bavarian redoubt," a philosophy 
canied over from wartime planning and 
conceptuallv obsolete todav. 

Task of building the' J79 is ex- 
pected to go to Bayrischc Motoren 
Wcrfce (BMW) as prime contractor, 
with the automotive industry sharing 
in the component work. 

So far the companies concerned have 
been able to do only sketchy prelim- 
inary planning, partly on faith, but 
largely on the certain" knowledge that 
there was nobody else in Germany to 
do the job anyway, Messerschmitt, for 
example, has a new assembly area 
under construction, scheduled for com- 
pletion next year, which will replace its 
two separated assembly areas with one 
single unit. Planners from the three 
companies hav'e been working on pre- 
liminary layouts for factory floors and 
attempting to estimate material require- 

Current size of the entire German 
aircraft industry is about 10,000 persons 
ill all grades of skills. This is approxi- 
mately one-sixth the number of people 
employed by Lockheed alone, or about 
the same size as Temco. Of this force, 
less than half is available in the south- 
ern companies, where individual em- 
ployment is on the order of 1,000 total 
per company. 
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USAF Developing Animal Space Capsules 


By Craig Lewis 

Sail Aiitonio-l'aniily of space cap- 
'ulcs to cany animals on biological re- 
search fliglits is under development licre 
at tlic Air I'orcc School of Aviation 
Medicine. 

Capsule work imoivcs development 
uf animal ciicliivuics and the medical 
equipment needed to maintain and 
test the animals. These biological cap- 
sules arc varionviv designed to accom- 
modate mice and primates, and thev 
arc built to be plugged into launch 


vcliicle nose cones for use in such pro- 
grams as Project Discoverer. 

Units already developed include a 
12-15 lb. payload capsule that carries 
four mice and a 57 lb. payload Bio- 
pac that carries a Rhesus monkey weigh- 
ing four to six pounds. Scientists ate 
now developing a 100 lb. payload unit 
that can eitlier irvcrcise the variety of 
measurements made on a small monkey 
or cany a bigger subject, such as a 
cliimpanxce. 

Smallest unit is a cylinder that can 
carry four mice. Elcettocardiogram and 


respiratory measurements can be taken, 
but the mice cannot be tested in anv 
veay to measure proficiency or other 

Larger Bio-pac now ready for use 
accominodatcs a monkey and has a 
capibility for simple psyeliomotor test- 
ing of the type where the animal is 
trained to pull a lever in response to 
a signal light. Bio-pac also ran telem- 
cter data on heart and respiratory con- 
dition. and it has a feeding mechanism 

Research is now being doire iit a 
ground test charrtber to detenrriirc tire 
plrvsioiogic.tl prttanrefers of tire cliini- 
paitzee. Ibis irtformatiim will be used 
iit the design of the largest unit and 
will dictate the size of the variotrs 
svbteins used to maintain a livable cn- 
viionrnent in the chimp capsule. 

Couches used hr Itold the rnonkevs 
in place arc glass fiber witlr a foam rub- 
ber lining. Tltcy are a universal type 
whiclr can be adapted for .iny size pri- 
mate. but caclr couclr is specifically 
tailored to the individual primate tirat 
will use it- lire animal is restrained in 
tire couclr by a clotlr jacket that covers 
its open front but its Itands arc free 
to perform test.s and cat. 

Capsule Equipment 

Tire Bio-pac with tire 100-lb. pry- 
load will accommodate a 26-2S Ib- 
thimprnzee artd telemeter a few simple 
biological measurements, or it will take 
a mtieii smaller monkey with the equip- 
ment to measure a greater number of 
plrysiologica! factors. \ typical capsule 
with a small monkey might include a 
camera, microphone, psydiomotor pro- 
gramer for testing, oxygen sensor, 
temperature sensor and other equip- 

A timing system is needed in sucli 
capsules to parcel out meals at planned 
intervals, hut ordinaiv timing devices 
often fail during acceleration and zero 
gravity conditions. Scientists here liavc 
developed a system in vvlricli a spring- 
loaded plunger presses on a block of 
siliconc-fype material. 

Tills nratcrial resists sudden plunger 
motion, hut it permits slow penetra- 
tion. M'hile the plunger is slowly vvotk- 
ing its way through the material at a 
known rate, if activates a rachet mech- 
anism which periodically presents a 
conrpattment full of food to the animal. 

Biological test packages and the ani- 
mals in them arc tailored for a specific 
mission. When the mission profile is 
known, an animal is selected for the 
job, arid tlic test unit is tailored both to 
the test subject and to the mission pro- 
file. Primates liave to be trained and 


XQ-2C Firebee Drone Makes Flight' 

Air Force’s Rvait XQ-2C Ficcbcc made a 26-iiiiii. test flight at Holloman AFB, N. M.. and 
was recovered' ^by ]uraclnite after atlaitting an altitude of 46.000 ft. Fairing on top of the 

parachote for landing the drone in a harizuntal attitude. The XQ-2C is puwer^ by a 
Continental I69-T-29 turbojet (1,700 Ib. thnist); the ^-2A is powered by a Continental 
J69-T-19B (1.060 lb. tlirusl). XQ.2C's nose will bonsc avionic gear (A\\' Nov. 17, p. 63). 
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used fairly quickly, since the four to six large as 25 lb. and be too large for the 
pound Rhesus monkey is only 9-10 capsule. The same tiling applies to 
months old and will eventually grow as chimpanzees. 

U.S.Navaid Gains ICAO Support 


By James A. Fusca 

Montreal, Can.— United States pro- 
posal that its VOR.'DME-T short dis- 
tance navigation aid be adopted as an 
international standard is gaining increas- 
ing support at the special meeting here 
of the International Civil Aviation Or- 
ganization. called to settle competition 
between the British Decca Iryperboltc 
system and the U. S. point source navi- 
gation system. 

Both the British and the U. S. dele- 
gations. however, are locked in a battle 
of technical debates and political 
maneuvers that will leave the outcome 
undecided until a final vote is taken 
among tire 34 ICAO member states and 
the mrce international organizations 
attending. Tire meeting is expected to 
continue for two mote weeks. 

As predicted bv Aviation Week 
(Feb. 2, p. 34), significant support foe 
the U. S. proposal came from the In- 
ternational Air Transport Assn, when 
that organization declared itself in fa- 
vor of the VOR/DME-T system. 
(VOR is VHF omnirange; DME-T is 
distance measuring equipment, Tacan.) 

The additional support being given 
the U. S. position has caused the British 
to modifv their proposal from favoring 
Decca being used in conjunction with 
VOR but without DME-T. At present, 
it appears that the British will fight the 
adoption of DME-T vigorously for 
political reasons during the early ses- 
sions. The purpose of this will not be 
to defeat adoption of DME-T, which 
seems certain to be accepted, but to al- 
low the British delegation to offer as a 
compromise acceptance of DME-T as 
an international standard if Dccca also 
will be accepted. 


N-156 Finance Plan 

Air Force and Northrop Corp. are 
about to negotiate financing of a develop- 
ment program for tbc N-156F light- 
weight counter-air fighter for sale to 
NATO and SEATO air forces. Officials 
eipect that Air Force backing will stimu- 
late sale of the aircraft which was de- 
signed to meet the needs of allied coun- 
tries and not to a USAF requirement. 
They believe it will improve allied capa- 
bility and minimize the military assist- 
ance required. Northrop reports that 26 
conntries hove shown an interest in the 
N-156F. The company has been financ- 
ing N-156F development in a program 
parallel to that of USAF's T-38. First 
flight is planned for mid summer. 


If this is done, it will be aimed at 
placing the U. S-— already committed to 
opposing the compromise of a dual 
navaid standard— in the embarrassing 
position of appearing arbitrary and un- 
reasonable. 'rke U- S., on the other 
hand, is expected to attempt to counter 
such a move bv offering what it con- 
siders to be valid technical objections 
to the Decca system, which it believes 
the British delegation will not be able 
to dispute. 

Two key delegations tliat may have 
an effect on the final vote are France 
and Germany, Both countries have 
Decca chains in operation now, and 
have experience in operating Decca air- 
borne equipment. These countries are 
not believed to favor tire British posi- 
tion but may go along with the proposal 
of a dual DME-T and Decca standard. 


News Digest 


Strike threat by 8,100 Transport 
Workers Union members employed by 
Pan American World Airways followed 
vote by the mechanics, flight service, 
ground crew and clerical workers in- 
volved. Legal cooling-off period ends 
Mar. 2 and strike could follow. Me- 
chanics’ demands include a shorter work 
week; airline Iras offered wage increase. 
Showdown could be delayed by appoint- 
ment of a presidential fact-finding 

Short Brothers & Hailand has won 
a Royal Air Force contract for produc- 
tion of unspecified number of Mark 3 
Britannic turboprop strategic freighter. 
Aircraft retains same wing and systems 
as Britannia, but has fuselage 17 ft., 6 
in., in diameter; powerplants are four 
Rolls-Royce Tyne engines. 

James W. Austin, president of North- 
east Airlines, has been named general 
manager, in addition to his present post, 
witlr full charge of all operations, sales 
and fiscal activities. Directors also 
elected David A. Stretch chairman of 
the board, succeeding George E. Gard- 
ner who will retain his directorslrip and 
will become vice president of Atlas, 
Northeast’s majority stockholder. 

Freidrich L. von Doblhoff, chief 
engineer of McDonnell Aircraft’s Heli- 
copter Division for almost 10 years Iras 
joined Vertol Aircraft Corp. as vice 
president in charge of foreign sales and 


will be stationed in Europe. Marvin 
Marks will move into the chief helicop- 
ter engineer post at McDonnell with 
no major changes planned in the com- 

n r’s rotary wing program. Von Dobl- 
was the principal engineer of first 
pressure jet helicopter which was built 
in Germany during World War II. He 
was cmployxid by the Ait Force at 
Wright-Patterson AFB, Ohio, from 
1946 to 1950 before joining McDon- 
nell where he was instrumental in the 
firm’s work witlr hot-pressure jet rotors. 

McDonnell Model 119 UCX utilitv' 
jet transport-trainer last week made its 
first flight of 45 min. at McDonnell 
Aircraft plant at St. Louis, Mo. Aircraft, 
powered by four Wcstinghousc J34 
turbojet engines (AW Feb. 9, p. 32), 
is a candidate in the Ait Force UCX 
competition. 

Fred A. Hamlin, 53. assistant to tire 

t iublishcr of “Tlie Pilot,” official pub- 
ication of the Aircraft Owners and 
Pilots Assn., died in W.isliington last 
week after a sliort illness. Prior to join- 
ing "The Pilot,” Hamlin had been 
president of Lincoln Press and editor 
and published of the fonner "Aero Di- 
gest” magazine. He also had sen'ed as 
director of public information for the 
Civil Aeronautics Administration. 

National Aeronautics and Space Ad- 
ministration will close its liaison office 
at 3\'right-Patterson AFB, Dayton, 
Ohio, on about April 1. Because of 
"the growing diversity of research proj- 
ect details vvTiiclr tire one-man office ran 
no longer adcquatelv handle,” NASA 
says tliat in the future it vvill rely pri- 
marily upon visits of technical special- 
ists to Wright-Patterson and other 
USAF research centers. William f. 
Underwood, project officer at Wriglit- 
Patterson since 1948, has been ap- 

E ointed assistant to the cliairrnan of the 
ivilian-Militaiy Liaison Committee. 

Riddle Airlines expects to sign a firm 
contract this week for a new fleet of 
Annstrong-M'hitworth 650 turboprop 
cargo carriers. Officials of tire all-cargo 
carrier were completing a final cost and 
specification study of the new British 
aircraft late last week. 

First units of batterv-povvered televi- 
sion svstem, weighing oniv 9 lb. and ca- 
pable of withstanding forces of being 
rocketed into space, have been deliv- 
ered to Army Ballistic Missile Agency 
bv Locklrecd Missiles and Space Divi- 
sion, Surinnale, Calif. System has 
1,000 mi. transmitting range and pic- 
ture transmission quality comparable to 
commercial TV cameras and transmit- 
ting stations. Camera is 7J in. long 
bv 24 in. in diameter, weiglrs 42 oz.. 
including lens. 
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AIR TRANSPORT 


FAA Removes Electra Flight Restraints 


Limitations imposed after New York crash lifted 
as American, Eastern install standard altimeter. 

By L. L. Doty 

Washington— Operating restrictions imposed by tire Federal Aviation 
Agency on the Lockheed Electra 188 turboprop transport were removed last 
week following reinstallation of the standard Kollsman altimeter on the air- 
plane by American Airlines and Eastern Air Lines. 

Five days after an American Airlines’ Electra crashed during an approach 
to New York's LaGuardia Field on Feb. 3 (AW Feb. 9, p. 38), FAA limited 


landings of the Electra to flight minii 
visibility during daylight hours and 
Agency authorities have emphasized 
findings thus far in the investigation 

According to one l'.\.\ official, the 
restriction was "placed on the airplane 
because of the number of faiUiie inci- 
dents reported" on the new drum-type 
altimeter with which the aircraft is 
equipped. The new altimeter is manu- 
factured by Kollsman and is also used 
on the Boeing 707-120 scries now op- 
erated by Pan Americin and American. 

Tendency of the altimeter needle to 
"stick” prompted the FAA to place the 
weather restnetions on the Electra. The 
agency said it would lift these restric- 
tions if the new type instruments were 
replaced by the standard altimeter or 
after an investigation and analysis of 
the "operating difficulties encountered 
with the new instrument" pointed to 
wavs of correcting the problem. 

Original weather restrictions were 
modified by the FAA to this degree: 
Electras equipped with the drum-type 
altimeter could land at airports under 
normal restrictions if the field were 
equipped with precision approach radar 
(PAR) and if the front course onlv of 
the instrument landing system (fLS) 
-that which includes the glide path— 
were used. American conducts all its 
Boeing turbojet operations under the 
same but self-imposed limitations. 

On Tuesday, Federal Aviation Agency 
announced its decision to lift the re- 
strictions if the altimeters were changed. 
Eastern Ait Lines, which has a fleet of 
1 5 Electras, began changing altimeters 
Monday and was ready to resume nor- 
mal service when the agency announce- 
ment was made. American began mak- 
ing the switch the same day and re- 
turned to standard operating procedures 
shortly thereafter. 

Early last week, FAA considered 
putting similar restrictions on the Boe- 
ing turbojet since it also is equipped 
with the dnim-tvpe altimeter. How- 


Tiums of 1,000 ft. ceilings and one mile 
two miles at night. Federal Aviation 
that the restriction had no relation to 
of the American accident. 
c\cr, no operating difficulties with the 
instruments needle have been reported 
to tlie agency in connection with the 
Boeing nights. In addition, Kollsman 
Instrument Cotp. officials demonstrated 
to the FAA that tlie needles used on 
Boeing altimeters are protected against 
sticking through the use of a "vibrator" 
installed with the instrument. 

Both the new and old instruments 
arc precision diaphragm-actuated alti- 
tude instruments with utomctric scales. 
Chief diflerence lies in the presentation 
of altitude information to the flight 

The new instrument records altitude 


lATA Deadlocked 

portedly remain deadlocked over the ques- 
tion of a jet surcharge on North AlUnKc 
routes. In the middle of last week, after 
Uiree days of talks behind closed doors, 
no agreement was in sight. However, 
some sources indicated that the Interua- 
tionat Ait Transport Assn. Paris confer- 

than at the previous attempt last fall to 
break the d^dlock. Several other fare 
questions are also involved in the cur- 
rent Paris talks, including cargo rates over 
the North Atlantic. Some of these matters 
were settled in principle last bll, when 
lATA cairiets met for foot weeks at 
Cannes, but no details are expected to 
be announced until the jet surcharge issue 
is settled. 

lATA members must agree on a new 
fare structure by April 1. when present 
fares expire, or else idy on theit indi- 
vidnal governments to settle the question 
for them. Fear of this happening prob* 
ably accounts for the rcpoitcd concilia- 
tory atmosphere in cunent talks. 


data in hundreds of feet by a pointer 
on the dial and in thousands of feet 
on a rotating drum. The old instru- 
ment uses three pointers; one for hun- 
dreds of feet, a second for thousands 
of feet and a third for altitudes in ten 
thousands of feet. 

T'he new instrument was deseloped 
as a result of studies made by Aeto 
Medical Laboratories at the instigation 
of the Air Force. Purpose of resign- 
ing the old instrument, which is still 
standard equipment on piston engine 
transports, was to build an instrument 
that would be easier to read because 
of the need for fast and accurate eye- 
reading at high speeds of jet aircraft. 

However, the new drum-type altim- 
eter has been the target of airline 

P ilots ever since it was introduced. 

ilots arc charging that the instrument 
is difficult to read and that the drum 
gage can actually cause a misreading 
of the altitude information. 

Here is what the Ait Line Pilots 
Assn, has to say in its evaluation report 
of the Boeing 707; “The altimeter on 
the flight panel, said to be the same on 
all air carrier contract orders, is un- 
acceptable. It is easily misread and 
misleading in its information display, 
'flic airspeed that is said to become 
standard presentation is also inade- 
quate.” 

In connection witli approach pro- 
cedures, ALFA, in its report on the 
Boeing, said, "The cockpit duties dur- 
ing ILS approaches requires undivided 
attention, without interruption for other 
than minor functions. Duties of the 
captain and first offica should under 
no circumstances be diverted to other 
than the approach itself.” 

Although the FAA has taken full 
cognizance of the protests against the 
instrument design, the pilots’ stand is 
not directly responsible for the restric- 
tion on the altimeter. However, the 
investigation and analysis of the altim- 
eter may result in a change in design 
after the needle malfunction is cor- 

Eastem emphasized that its action 
in changing the altimeter was in no 
way an implication that blame for the 
accident could be placed on the instru- 
ment. It added that the modification 
was the quickest way of getting the 
Electras back into service without re- 
strictions. 

American said that the action "in 
no way represents the conclusion as to 
whether Itic present altimeter was in- 
volved in the recent accident.” 
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Crash of Electra May Accelerate 
Studies to Improve Pilot Display 


By Richard Sweenev 

Los .Angeles— Inadcqu;icics of pilot 
displavs. long known to exist and the 
subject of nnich rcscarcl; and debate, 
were forccfullv btouglit out again fol- 
lowing the crash of the .American Air- 
lines' Lockheed Electra near Ntnv 
York’s LaGuardia Field. 

First result was a hasty "quick fix." 
but indications last week svere that per- 
haps some rc:tl steps would be taken 
to cute the trouble at tlie source. 

In this crash, questions centered 
around the drum-pointer altimeter, a 
new presentation introduced on the 
Electra, Boeing’s 707-120 and due to be 
production equipment in Douglas 
DC-Ss, and Convair S80s as well. 

Two points about the altimetei were 
questioned as a result of pieliminari 
crash investigation— had the altimeter 
.stuck or had the pilot misread the 
gage? 

Misreading 

The drum pointer altimeter is sub- 
ject to misreading in 1,000-ft- incre- 
;;;ents. It is better in many ways tli;;n 
the old threc-l;anded clock, whicl; was 
mam’ times misread by 10,000 ft. 

Reports of misreadings of this altime- 
ter were giien this Avi.stion W’i'.kk 
pilot manv times before the instrument 
went into seniee. In his own fliglit 
work with the instrument— in the Boe- 
ing 707 and Lockheed Fllcctra-hc never 
misread the altimeter, hut there were 
manv cases in which a second glance 
was taken to double check readings- 
most especially in the low altihrdc 
regimes such as ILS approaches. 

The fix which has been made, which 
restored the Electras to normal opet;;- 


tion, consisted of the installation of the 
old tlrrce-handcd altimeter as a third 
altimeter in the cockpit. 

Question of ambiguilv in readings of 
the drum-pointer unit haie been raised 
b\' test prlots. miliFan' pilots, ciahui- 
tion pilots and. after the instrument 
went into .service, airline’ pilots. 

Mechanical performance of flic in- 
strumc;;t was fairlfless according to the 
specification svhilc this pilot was using 
the in.strumcnt. 

Similarly, mcclianic.il performance 
throughoirt test programs on both the 
707 and the Electra also svas reported 
as faultless. 

Altisneter may or may not ha\e been 
a primarv cause of tlic crash— most 
crashes arc the result of many little 
things reacting cumulatively. 

Regarding pilot displays, millions of 
dollars base eo;ie into icstirch and 
dcielopmcnt, \\’riglit .Air Dcsciopment 
Center a;id .At;;iy-Na\ y Instrument Pro- 
gram hase been under way for quite 
some time, hut there is a pai;city or fly- 
able liardware. Com;ncrc;al companies 
liaie worked on integrated displays and 
each lias come up with a different answer 
substantiated by reams of pilot opinion, 
psychological research and even some 
flight test data. 

The commercial displays ate going 
into airplanes— 707, DC-8. Electra and 
880, .All the units which make up 
these displais, the attitude indicators, 
horizontal situation gages, airspeed 
gages, altimeters, rate instruments, eicn 
the clocks, arc extensions of ancient 
liardware. updated hnt still a generation 
behind the airplanes when all the gages 
that make up a pilot's panel are 
counted in. Some, it is true, are farther 
ahe;id than others. 


L.ist week, tills pilot was iinited to 
fly the Bnlova altimeter. This gage 
was given a fair aerial evaluation in 
manenicis. accelerations, combinations 
of accelerations, decelerations, sinu- 
soidal inputs, later, il accelerations. In- 
strument accuracy remained intact 
through these. 

Clearly Readable 

But tlie best point of this instrument 
was that it at all times was clearh 
readable, nonanilriguons. It was proto- 
type liardware in that such details as 
black tin white, ligliting, arc not com- 
pletely firmed. But its perfomiance was 
c.xcellent in tlie essential area of rc.id- 
iibility and nonamhi|iiit\-. 

Unit makes use of fixed index and 
moling tape principle, and is an inher- 
ent piirt of the Wright .Air Development 
instrument panel concept. 

It reportedly costs more tliiin current 
altimeters. 

Much time and inonci' lias been 
spent on pilot instruments. Mie re- 
ports written up in technical papers 
presented at larimis society meetings 
do not yet seem to be available in the 
form of production hardware for installa- 
tion in today’s tiitbinc-powcrcd air- 

Eastern and Capital 
Report 1958 Profits 

New York- Eastern Air Lines and 
Capital Airlines, both hit bv strikes 
last year, liave reported profits on 19>8 
operations. 

Eastern ’.s net after taxes was about S7 
million for tlie vear, down from S9.37S.- 
000 in 1957. Umisually cold Florida 
weather in carlv 1958, which occurred 
during the nomial (Xiak traffic period, 
was cited by Eastern in addition to the 
lioliday season strike as a major factor 
m the reduced profit. Ihc airline’s 1958 
operating reicnues totaled S246.22S,- 
000. down from S262.-177.000 in 1957; 
operating expenses totaled 5234,950.- 
000. compared with 5251.798,000 in 
1957. 

Capital’s 1958 net profit of 5213,262 
compared with a net 1957 loss of S3,. 
210.^55. Operating revenues were 595.- 
520.182 last year, up from 594.060.857; 
operating expenses totaled 592,461,993. 
down from S94.01S.817 in 1937. 

880 Flight Testing 
Ahead of Schedule 

Los .Angeles-First phase of Comair's 
flight test program on the 880 jet air- 
liner has Iseen completed nine days 
ahead of schedule. Don Getmcraad. 
chief engineering test pilot, was at the 
controls on the seventh fliglit, a 2 hr, 2 
min. liop made to test the jet aircraft’s 
emergency fuel jettisoning system. 
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North Central Mass-Schedules Traffic 


By Robert II. Cook 

Minneapolis-Philoiophy bcliind the 
rise o( Nortli Central Airlines as a 
leader of the nation's 13 local-scrxicc 
ciniers centers about President Hal N. 
Cart’s prescription ol mass production 
flight schedules as a means of rejuvenat- 
ing unproduetitc traflie areas. 

Operating o\er a route system with 
an average length of haul of oiilv 7S 
mi. and some as small as 28 mi., with 
high-cost low capacity Douglas DC-3s, 
the carrier has experienced a steady rise 
of traffic in the past four scats since 
Cart assumed the presidency. 

Last year, the airline boarded 777,- 
HO passengers for a H® increase over 
1957. Emphasis on commuter tvpe 
flight schedules produced a 19% gairi in 
revenue miles flown, totaling 11.260,- 
865 for last year, and a 10® increase in 
revenue fussenger miles at 1 17.573.865. 
Heavy gains also were recorded for ton 
miles of mail, 302,131, up over 
1957, and ait express ton miles, 406.- 
476. up 12% over the previous year. 

At the same time. North Central's 
performance factor of 98.2% remained 
one of the highest in the industry. Carr 
adds that the airline’s on-schedule ar- 
rival record of 78.7% is '‘exceptional" 
in view of the often severe weather con- 
ditions prevailing over the carrier's route 

Moss Scheduling 

This year. North Central anticipates 
that it will carry one million passengers 
through utilization of its mass sched- 
uling principle. Scheduling on many 
segments will be expairded by the use 
of five Convair 340s now being de- 
livered, and the airline is extending its 
route svstem to 4,987 mi. by the addi- 
tion of 17 new cities aw-arded in the 
recent Seven States .^tca Case. Carr 



Hal N. Carr 



said the airline will inaugurate service 
tn 11 of the new points in North 
Dakota, South Dakota and Minnesohi 
on Mat. I. 

Carr explains his philosophy of mak- 
ing the most use of the carrier's fleet of 
32 DC- 3s. which have an average daily 
utilization rate of 7.3 hr., bv saving that 
"they don’t make monev on the 
ground.” 

Prime example of the thinking be- 
hind mass scheduling is the carrier’s 
28-mi. Milvvaukee-Chieago segment in 
competition with Northwest and Amer- 
ican .\irlincs. North Centra! provides 
53 flights a day in this market area and 
claims 85% of the business. 

When applied to less productive 
points, the mass scheduling police has 
significantly increased load fa’ctors. 
North Central flights from Oshkosh. 
Wis., fonnerly held to eight a day with 
an average of three passengers per 
flight, were increased to 15 a dav re- 
sulting in average payloads per flight of 
5.2 passengers. 

Service at Duluth. Minn., once held 
to eight daily flights averaging six pas- 
sengers per flight, was increased to 24 
flights a day producing 7.3 passengers 
per flight. 

Carr says that, while the mass sched- 
uling principle already has paid signifi- 
cant dividends, its greatest vindication 
may come in the years ahead. He adds 
that the need for more and better flight 
service to smaller communities has been 
intensified by decreasing rail service, de- 
centralization of industry to rural cen- 
ters and an attendant population 
growth which should have the com- 
bined effect of expanding North Cen- 
tral’s traffic potential. 


Today, the airline has from 1 2 to 
1 5,000 departures a month and flw 
approximately one million plane miles 
each month as compared with 300,000 
in 1953. While this tripling of volume 
might he expected to increase mainte- 
nance and operational problems. North 
Central's management has succeeded 
in cutting expenses in nearly cverv phase 
of operaHon. Five years ago.'delavs 
were averaging 60 a month as compared 
with only 21 last month. .Average sys- 
tem load factor stood at 45.42':i^ last 
year with 13 unscheduled engine 
changes in 160.332 engine hours. Direct 
operating costs pet plane mile were 52 
cents, flying operation costs 37.2 cents. 
Higher Capacity 

Use of the 4-hpasscnger Convairs 
will give tlic carrier better flight fre- 
micncy and higher capacity. First of 
the new aircraft has been delivered with 
the balance expected bv late April. 
Initiallv, the aircraft will be used on 
high-densitv routes such as Duhith- 
Chicago nonstop route which last vear 
produced a 60% load factor. 

Carr points out that the DC-3 load 
factor was severely limited on this route 
by fuel load requirements. Witli its 
longer range, the Convair will have all 
scats available, and, assuming it tcbiins 
the same 60% load factor, Carr said 
the new plane should increase traffic 
by 36,000 passengers a vear between the 

Cost analysis studies on the Convair 
indicate that North Central mav expect 
direct operating costs pet plane mile of 
94 cents. Direct seat mile costs ^ould 
be 2.1 cents as compared with 2.5 cents 
for the industry average for DC-3 ait- 
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craft. Passenger load factor needed to 
meet direct costs has been estimated at 
29% as compared with 34% for average 
DC-3 operations by lucal-scrvicc cat- 

Catr says bo favors the Convair over 
the i''aircliild K-27 turboprop because 
of the fotiiict's higher seating opacity 
which he savs may be increased ir. the 

However, he is considering the pos- 
sibility of converting the Convairs 
to turboprops bv utilizing Napier Eland 
or .Allison kits.' 

Napier savs its studies indicate a 
conversion cost of S400.000 pet plane, 
with the diangeovcr estimated to in- 
crease the aircraft's earning power bv 
S550.000 per seat based upon an in- 
creased block speed of 50 mph.. 3,000 


Wasliingtoii— The Senate by an ovet- 
nhelming 63 to 22 vote 1ms passed 
legislation authorizing SiOO million a 
vear in federal airport aid over the 

'[’he House Commera- Committee 
started he-atings on the measure last 
week. 

The Senate bill also provides a S65 
million "eniergcncy" fund to get the 
expansion program under wav imme- 
diatclv. 

The S465 million total is more than 
a third of the total SI. 29 billion that 
Federal .Aviation .Agency estimates will 
be required fur airport financing over 
the four vear period— Sl.Oll million 
for commercial airports and S279 mil- 
lion for general aviation projects. Hits 
would le.ive a total S825 million for 
local financing. 

The- Pre-side-nt vetoe-d legislation au- 
thorizing S500 milUuii in federal air- 
port aid-5100 million a year for five 
vears— after Congress adjourned last 
year (.AW Sept. 15. p. 28). 

lire .Administration's program pro- 
viding a total $200 million in federal 
airport aid over tlie ne.xt four years 
and a complete withdrawal of federal 
assistance at the end of that time 
found no support in the Senate (AW 
Feb. 2, p. 45). 

Before Senate passage of the $465 
million nieasute, there were these 
actions: 

• As a iniiiot concession to the .Ad- 
ministration, the Democratic leadership 
teduced its program from five to four 
vears and tlic autlrorization by SI 10 
inilliun, from $575 million. In addi- 
tion to the SIOO million for the fiftli 
year, the emcigeiicy alloeation was cut 
from $75 million to S65 million. 


hr. utilization and a revenue rate 
of six a-nts per seat mile. 

Purcliased from Continental .Air 
Lines at a cost of SZ. 340.000. including 
s|xire parts, the new planes arc radar 
equip|)cd and prevsurized and will be 
fitted with exhaust imiffltr kits designed 
to reduce engine noise by 45%. Cost of 
tlie planes was included in a 54.340.000 
financing program completed last 
niontli by N’ortli Central. 

'Ilic airline still hopes to acquire Lake 
Central .Airlines, altluiugh the plans 
were rejeete-d by the Civil .Aeronautics 
Board and the decision vv-a.s upheld last 
month by the U. S. Court of .Appeals 
for the District of Columbia. .Attorneys 
for North Central have hjkcn legal ac- 
tion to carry the case to the U. S. Su- 
preme Court. 


“During the next four years, vve will 
be able to rtrievv what has been taking 
place," majority leader Sen. Lvndon 
)ohnson (b.-’fex.) explained, "and 
then determine whether we wish to 
increase the program or decrease 

• An amendment by Sen. .Andrew 


Sclioepiiel (R.-Kans.) to continne the 
present program of $63 million in fed- 
eral aid annually for the ne.xt four 
years— or a total $252 million authori- 
zation-was defeated 35 to 53. 

• An amendment aiitliorizinB a total 
$308 million federal aid over four years 
offered by Sen. nnirston Morton (R- 
Ky.) vv'.is voted down. 37 to 48. 'I’his 
provided $69.3 million a year, plus 
an emergency fund of $30 million. 
Morton said he had been informed 
by F.A.A Adniinistpator Elvvood P. 
Qiiesada that his pro|3osal authorized 
"all th.it can be programed or obli- 
gated” and that "there is a rt-.isonable 
eliancc" it would not be vetoed by the 
President. 

• .Motion by Sen. Norris Cotton (R.- 
N. H.) to ban federal aid for construc- 
tion of terminal buildings was defeated 

Under the Senate-approved mca.snre, 
757f of tlie $465 million, or $305 mil- 
lion, would be allocated to the states 
and territories under a formula based 
on area and |jopulation. Allocations 
of over SIO million would go to Cali- 
fornia. $17.3 million; Illinois, $10.9 
million; Michigan. $10.5 million; New 
York. $16.5 million; Pennsvlvania, $12 
million; Texas. S19.6 millibn. A total 
of $160 million would be allocated .it 
the discretion of the I'.AA Adniinis- 



Canadair 540 Makes First Flight 


Initial ptepmdaefinn Omadair 540 hjrbopcop trans|iort makes its first flight at Montreal 
base of Canodair Ltd. .Aircraft will be 0 [>cratcd bv Roval Canadian .Ait Force Air Tiaiispoit 
Comiiiaad (.AW Feb. 2, p. 45); second prcptoductio'ii 540, also for RC.AF, is scbi-dulcd 
to make its first flight the first week in March. Third will be used by Canadait for 
demonstration and otber purposes. First flight of 540. two weeks after rollout, lasted three 
hours; takcofl tun. at gross weight of 48,834 lb., was less than 2.000 ft. .Airframe is a new 
Convair 440 converted bv Canadait for installation of Napier Eland turboprop engines. 
Roy al Canadian Air Force lias ordered 10. 


Senate Airport Aid Bill Proposes 
$100 Million in Annual Spending 


AVIATION WEEK, 


Id. 1959 



TO CORPORATE OFFICERS AND CHIEF PILOTS: 


Quality, a word too often built up, is built into both 
the Gulfstream and its Rolls-Royce Dart engines. 

This modern aircraft, with fail-safe construction, typifies 
the reliability inherent in Grumman products for 29 years; 
while the engines have already been proved by millions of hours 
of airline operation. The achievements by these two leaders 
in their respective fields assure you of quality and safety 
in a true sense of the word. 

The new Grumman Gulfstream, the optimum in executive 
transportation, features high air speed, pressurization and 
short field characteristics designed specifically to 
meet your corporate flying requirements. 




Henry J. Schiebel 
Sales Manager 

Grumman Aircraft Engineering Corporation 
Bethpage • Long Island • New York 
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Initial Comet 

By Glenn Garrison 

New York-Britisli Orctscas Airways 
Corp. says it has e.xpcricnccd '"xirtuanv 
trouble-free’' operation of its do Ilavil- 
land Comet 4 on the North Atlantic, 
wlietc daily New York-London sers'ice 
«’as inaugur.itcd Noe. 14. 

Only one premature remaral of a 
Rolls-Royce A\on turbojet engine has 
been necessary, occasioned by entry of 
a seagull which slightly damaged the 
inlet guide vanes. No other untoward 
incidents have occutred with the Comet, 
according to BO.AC. Most delays on the 
transatlantic route have been due to 
weathei, and most of the eastbound 
schedules ha\e made it nonstop. 

During the first two months of serv- 
ice, only fise of 63 eastbound flights 
made stops, three at Gander and two at 
Shannon, Several of the nonstop flights, 
houevet, diverted to Prestwick, Gatwick 
and Hearn because of London Airport 
weather conditions. Might times of the 
nonstops that landed at London aver- 
aged 6 hr. 55 min. from the beginning 
of service tlitough Jan. 15. 

Time between overhauls of the Com- 
et’s engines is now around 1,000 hr. 

BOAC flics the Comet 4 as a de luxe 
and first class aircraft, and its load 
factor in both directions from Nov- 19 
through Jan. 17 averaged 82%. Tliis 
compares over-all with load factors 
of 62% for the airline’s transatlantic 
Bristol Britannias during the sante per- 
iod, and 59% for its Douglas DC-VCs. 

The Comets, of course, are not tme 
transatlantic airplanes and will move 
to other routes when BOAC gets its 
big Boeing 707-420s and, later, its 
Vickers VC-lOs. Present aircraft scat 
52 passengers, 32 in first class scats 
and 20 in dc luxe accommodations. 
Configuration originally was 32 first and 
16 de luxe, but BOAC added four de 
luxe seats bv reducing seat pitch from 
56 in- to 47 in. First class scats are 
pitched at 40 in. the additional scats 
represent potential revenue of Sli mil- 

Actuallv onlv 49 seats are cuttcnlly 
sold on most of the Comet fligirts, with 
three scats normally being held in 
reserve for crew members in training. 
3\'ith the delivery of a Comet 4 sim- 
ulator next month, most of these re- 
serve scats can be relcascd- 

In terms of seat-mile operating costs, 
BOAC says its Comets ate showing a 
12.5% advantage over Boeing Strato- 
cruisets which previously handled tlie 
"Monarch” first class schedules. 

On tire New York end of the tun, 
tlic Comets perform a turnaround oper- 
ation and normally never move more 
than about 100 it. from their gate 


Operations Please BOAC 


E osition while waiting on the ground 
etvvEcii flights. After unloading, thev 
are towed off the g.itc to .i nearby 
hardstand parking area for servicing, 
and towed back again at departure, 
time for loading. Onlv once has a 
Comet had to go to the hangar at 
Idlewild, that time for repair of a wing 
fuel tank leak. 

Turnaround time at Idlewild. accord- 
ing to chief engineer Edward Steadman, 
is down to 1 1 man-hours, compared with 
about 13 man-hours for the DC-7C. 
Anti- Noise Restrictions 
Port of New York Authority anti- 
noise runway restrictions at the airport 
have had no effect on the Comet’s pav- 
load or perfonnance to date, although 
they could cause a flight to be delaved 
overnight. The Comet, with a full-load 
gross takeoff weight of about 157,630 
lb., doesn’t have the same runuav 
length problem as the Boeing 707-120. 
But jet flights during nighttime hours 
must use the preferred runway, and if 
cross wind component ruled that tun- 
way out, the jet wouldn’t be able to 
take off until moniing. Tliis hasn’t 
happened so tar with the Comet’s 
9 p.m. departures. 

Comet 4’s fuel requirement for a 
trans.'itlantic eastbound nonstop is about 
68,200 lb. on the average, BO.AC savs. 
On the route, it burns about 7,920 lb. 
of kerosene an hour at an average true 
airspeed of 410 kt. 

In flight planning its transatlantic 
Comet, BOAC is able to use a drift 
climb procedure most of the time, ac- 
cording to Andrew Munay, flight oper- 


ations officer at Idlewild. On some 
occasions air traffic control limitations 
or military use of high-altitude airspace 
have precluded this technique, which us 
ideal for a jet. But genciallv the flights 
arc planned with a begiunihg cruise al- 
titude of 33,000 ft. and about 39.000 
ft. as the final altitude of the cruise. 

A flight planning problem for BO.AC 
as a transatlantic jet operator has been 
in getting sufficient timely and accurate 
upper ait wind and temperature data, 
but the airline says this situation has 
been improving. 

In handling its Comet on the ramp, 
BOAC has established several precau- 
tionary procedures against blast effects. 
Captains must receive clearance from 
ground personnel before starting the en- 
gines. and they are regularly reminded 
to get their Comets rolling as easily as 
possible. Tlic airline also carefuUv 
guards ag.iinst equipment being left on 
the tamp behind the Comet's engines. 

Only special ground equipment at 
Idlewild for the Comet is a 28 v.a.c., 1 12 
v-d-c. power unit. The airplane’s engines 
ate started electrically, and can be 
turned over by the aitcraft’s batten if 
no external source is available. BOAC 
has three of the power units at Idlewild, 
one in a truck on the tamp and the 
other two in the liangat. The two 
Mercury tugs used for handling 
BOAC's other aircraft at the field arc 
sufficiently powerful to haul the 
Comet’s weigh t- 

Stcadman savs he has experienced 
almost no bugs of any kind with the 
Comets, whereas both the DC-7C and 
Britannia arc delayed by mechanical 



BOAC dc Havilland Comet 4 turns around at N. Y. Intcrnntionnl Airport after transatlantic 
flight. Jet transport is towed from gate to nearby parking area between flights. 
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HAWKER SIDDELEY BREAKS PRODUCTION RECORDS WITH NEW 
AIR FREIGHTERCOACH, FROM “•QO AHEAD” TO FIRST FLIGHT IN 28 MONTHS 


The Armstrong Whitworth Argosy Is the 
world’s first pressurised turboprop freighter- 
coach. Never before in Britain has such a 
large and complex aircraft made its first 
flight so soon after the decision to go ahead 
—only 28 months. This is further proof of 
Hawker Siddeley’s unrivalled reputation in 
the British aircraft industry, not only for 
high quality craftsmanship, but ability to 


meet and beat production schedules. The 
Argosy ushers in a new era of “flying with- 
out frills”. It offers 300 m.p.h. economical 
air transport for fhelght and coach-class 
passengers. With its capacity for 13J short 
tons, full-width doors and quick-loading 
system, it reduces turn-around time and 
freight rates to a minimum. The Argosy can 
be in service on the worid'sair routes by 1960. 


BIB W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD. 

Baginton, Oovcmtry. England j Member of Hawker Siddeloy Aviation Division 
THE .. BRINGS THE COST OP AIR FREIGHT DOWN TO EARTH 
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troubles, particuUiriy of a systems nature. 
BOAC has recently intensified a mm- 
piiigii to eliminate faults in the Britan- 
nia which, according to tite airline’s 
house organ, “have given the medium 
and long range Britannia a bad name 
for punctuality." Among the problems, 
which have caused more than 500 modi- 
fications by BO.\C abne on each of its 
15 Britannia 102s and 90 modifications 
of c.ich of its 18 Brihinnia 312s, have 
been fuel, electrical and hydraulic sys- 
tems, BOAC said. 

BOAC started its scheduled trans- 
atlantic Comet scricc on Oct. 4., but 
litis was a more or less token oncc-a- 
weefc schedule to «in a first on the run 
ahead of Pan American M'orld Airwat s. 
It was quickly intarupted by a strike at 
London Airport and service was not 
resumed until the daily operation, '[’he 
airline also flies a wceklv Comet sched- 
ule to Montreal. 

The airline now has six Comet 4s. 
Deliveries will be halted for a couple of 
months while de Havilland supplies 
Aerolineas Argenfinas with half its 
order of six, and then tesumed until 
BOAC has received its full order of 19 
sometime this year. 

Comet service to Tokyo, to tic in 
with a new BOAC Pacific Britannia 
service, will be inaugurated probably 
late next month with some of the six- 
plane jet fleet. Tlic Far Eastern serv ice 
will involve four wccklv Comet sched- 
ules. South and Central .African serv- 
ices with the jet are planned beginning 
in mid-Deccmlxn', 1959. Australian serv- 
ices in mid-November, 1959; and South 
American services in mid-Januarv. 1960. 

First of BOAC’s Boeing 707--120s is 
expected to be delivered late this year 
and the remaining 14 in 1960. Comet 
4s then will be phased olf the North 
Atlantic and onto the other routes. 

Ihc sole unscheduled engine change 
in BOAC's transatlantic Comet opera- 
tion, involving a seagull, followed a 
normal crossing during which the 
captain was not aware that anything had 
gone into the engine. 

Performance of the engine appeared 
normal, and the damage was discovered 
on the ground. 

Boeing Opens 707 
Spare Parts Facility 

New York— Boeing .Airplane Co. has 
opened a spare parts pool store at New 
York International Airport for its 707 
jet aircraft and ground starter turbine 
customers. The New York facility is 
linked by teletype with Boeing's parts 
store at Renton, Wash., and inventory 
control for both will be handled by 
R.AM.AC computer at Renton. 

A third store is scheduled to be 
opened in Paris next summer to handle 
"insurance" items for jet operators. 



COCKPIT 

VIEWPOINT 


By CapT. R. C. Robson 


The Same Old Story 


Tlic lack of visual aids continues to extract its toll from aviation. This 
is doubly vexing to this author because of the amount of space devoted 
bv this column and elsewhere to airport lighting over the years and because 
a good friend, American Airlines’ Capt. A1 DeWitt, lost his life in the 
first crash of a Lockheed Elcctra. On the evidence at this writing I am 
content to state that proper visual aids would have prevented this accident. 

Quite likely the cause of this accident, at some later date, will be officially 
described as ’’pilot error." Investigators historically have lacked the courage 
to point out that this "error" lies not in the pilot hut in the visual indica- 
tions given to him. 

It is indeed ironic to note that some 11 years ago the person most inter- 
ested in obtaining better lighting for UiGuardia’s runways and who. in April 
1948. test flew the then-new condenser discharge lights at LaGuardia Field 
was A! DeWitt. 

AA'hat can l)c said, that 65 more bodies do not say, to emphasize the 
need for lighting? What can be done to shake the Federal Avuition Agency 
people into taking firm action? How can we tel! "Pete" Quesada that vye 
don’t need another research program, that vve don’t need mote drones in 
the lamp department, that we do need a man of high caliber, who under- 
stands the operation of aircraft, to put a stop to the nonsense in the field 
of visual aids. The eternal factors of incompetence and obstructionism are 
re-aring their heads in the FA.A approach to airport lighting just as they 
alwavs did in the past at the CAA. TIictc has never ‘been an intelligent 
aviation agency phn for visual aids, most likely because there lias never 
been a piO|)crlv qualified person in a position of authority to handle sucli an 
assignment. 

What Should Be Done 

Such a program is simplicity itself. Every instrument runway should 
include a Gutrcll approach light system- At locations where the full 3,000 
ft. is not possible, a shortened configuration should be used. If no approach 
lights C.111 be installed— and 1 can’t quite figure out where this miglit be— 
tlicn tlic standard threshold lighting should be enhanced with two condenser 
discharge lights, one at each corner of tlic runway. 

Studies in human perception are not new. And many people have investi- 
gated the visual clues needed bv the landing pilot, liic sum of this work 
indicates that the human eve depends upon a rectangle for orientation, 
lliat is. tlic pilot must not onlv have an indication of the horizon but also 
a line at right angles to tills to provide sonic prirspccfive. The rectangle 
of a runway, for instance, furnishes the needed information. Tlic extent 
to which the sides of the runway convene toward the “vanishing point" 
gives the pilot iris indication of height. 

Ill todav’s aircraft a pilot making an instrument approach has only seconds 
to decipher the visual clues presented to him prior to landing. If Ills first 
glimpse of the ground presents an erroneous picture, he inay take action 
which will conipmmd his error. F'rom that point on, the behavior of the 
outside world will be incomprehensible to him. Nor do vve need bad 
wisither for iliis. Aircraft liave craslied while circling Pacific islands under 
starry skies. But pilots arc still expected to operate without rcqiiirc-d human 
visual information. 

It boils down to this. A "Ixick.sidc" approach such as Al DcA\ itt vv.is 
nuking nic.iiis that vou place almost complete dependence upon some sm.il! 
accordion bellows-tlic altimeter. Lacking visual aids there is no way to 
confirm or deny its rending. Will "Pete" Quesada ri 

find a suitable "strong man" to cle.m np this ' " 

continue to sec the use of kamikaze tactics tr 
"backside" airports? 
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An electronic first by Western Airlines! 


Fastest 

reservation service 
in airline history 


Now— electronics fills your reservation request in just 
seconds ! Western Airlines has placed in operation its 
new "Resetronl’ an electronic brain that makes pos- 
sible the fastest reservation service ever! Resetron 
searches through thousands of seating possibilities to 
find and reserve your seat— for tomorrow’s flight or 
for six months ahead. 

Western’s new service will save you time, by phone 
or in person, Ask about any Western Airlines flight. 
Your reservationist pushes a button, gets seat con- 


firmation immediately. Resetron also tells whether a 
flight is on time, and, if delayed, the reason why. And 
it’s dependable; it eliminates mixups and “oversolds? 

Resetron was developed jointly by Western Air- 
lines and Teleregister Corporation. It’s the latest in a 
long series of new services introduced by Western 
Airlines. It's ready for your use. right now. For your 
next trip, choose a Western Champagne Flight, Hunt 
Breakfast Flight, or DC-6B Aircoach— and see how 
electronically fast your reservation is handled ! 



WORLD'S FIRST SYSTEM-WIDE, fully automatic airlines 
reservation service requires tons of electronic equipment. 
This is part of the central brain at Western’s Los Angeles 
headquarters. Cable connects it with every city on 
Western’s 9000 miles of air routes. 



SHORTLINES 


► Airwork and Hunting CUn, British 
operators, have applied for pemiis- 
sion to slash fares for flights to British 
overseas territories. The proposals are 
almost identical to those submitted bv 
Eagle Aviation last December which 
would create a neiv class of traffic. Brit- 
ish Overseas Airways Cotp. and British 
European Airways have lodged objec- 
tions to Eagle's application, charging 
the fare cuts would interfere with their 
-tourist operations. Onlv holders of 
British passports would benefit from 
the new fates. 

^ Civil Aeronautics Board has found 
present free baggage allowances foe 
scheduled airline operations to be fair 
and reasonable, llie Board initiated 
art investigation of bayage allowances 
and excess baggage charges in April, 
1956. and has now ordered the investi- 
gation terminated. 

^Continental Airlines registered a net 
loss of $558,280 for the j-car ending 
Dec- 31 as compared with a net profit 
of $96,073 in 1957. The 1958 loss .vp. 
peated despite companv- records for all 
t)pes of traffic-422.9’6-5,000 revenue 
passenger miles, up 16.3% from 1957: 

1.969.000 freight ton miles, up 26.1%; 

1.207.000 mail ton miles, up 11.4%, 
and 543,000 express ton miles, up 
18,6%. Continental has signed an in- 
terline agreement with Transcontinen- 
tal, S. A. to honor each other’s passen- 
ger tickets and cargo wavbills. Loss 
was attributed primarily to “higlier 
depreciation and interest charges re- 
sulting from the company's transition 
to turbine powered aircraft." 

► Iberia Airlines of Spain will offer 
three nonstop New Yotk-Madtid flights 
weekly and one New York-Lisbon-\ta- 
drid flight weekly in its 1959 summer 
schedules. Returning schedules will fol- 
low file same pattern. All flights w-ili 
be in Lockliccd 1049-G Constellations 
in first, tourist and economy classes. 

► Pan American World Airways is 
scheduling twice daily Boeing 707 tur- 
bojet flights to London, 1 1 jet flights 
weekly to Paris and daily flights con- 
tinuing from Paris beginning .^pril 26. 
In addition, four weekly flights to 
Paris will be routed via Boston, making 
that city the second U.S. international 
(et gateway, PanAin will operate all its 
707 serv-ices on a de luxe and econ- 
omy basis and first class and economy 
basis on piston-engined aircraft on the 
summer schedules, eliminating tourist 
class on transatlantic routes. 


AIRLINE OBSERVER 

► Watch for British to decide next montli to go with development of a 
supersonic jet transport. Probable choice of the Supersonic Transport Air- 
craft Committee, established three years ago to study the project, will be a 
Mach 2.5-3 canard, delta-wing configuration similar to mat jiroposed bv 
Handlcy-Page. The committee, however, is reportcdlv- shatplv- divided on 
whether to stay with current allov-s at a Mach limit of about Macii l.S or go 
to the more radical aircraft. 

►Expansion of airline sales piogtaius to encompass marketing techniques 
will result in the introduction of a number of new traffic generating schemes 
this year. One of the first to make its appearance will be a Capital Airlines 
program designed to sell package vacation tours to emploves of large indus- 
tries and companies on a wage deduction plan. 

► Look for New York Airways to show renewed interest in the Tairev- Roto- 
dy-ne V'TOL transport. Under serious considcratirrn is a proposed 63-piisscn- 
gcr model powered with Rolls-Royce Tv-ne engines- Rotodync is eurrently 
flying a 43-passcngcr test vehicle equipped with Napier Eland engines. 

►Federal Aviation Agency pbns to remove all air traffic controller training 
activities from activ-c control towers and control centers by streamlining 
training cutriciila and making foil use of facilities at its (Oklahoma Citv 
training center. 

► Nine members of the Arab League and the Sheikdom of Kuwait w ill meet 
in Cairo next month to discuss formation of a Pan-Arab airline w ith capital 
raised entirely by the Arab governments and indiv iduals. 

► Air E'cancc w-ill inaugurate Sud Caruvcile turbojet transport serv-ice between 
Paris and Rome and Athens and Istanbul on May 15. The carrier also 
plans twicc-weekly service from Paris to Moscow via Warsaw when authority 
tn make the intermediate stop is granted by the Polish government. 

►Research and Development Bureau of the Federal Av-iation Agenev has 
ordered a RW-300 Digital Crvntiol Computet vv-ith special input anrf out- 
put equipment from Thompson Ramo Wooldridge tor use in developing 
airways control systems. 

► British Overseas Airwavs Corp. is considering plans for a polar route from 
London to the U. S. midwest, via Frobisher and Winnipeg. Scandinavian 
Ait Lines System now has a Winnipeg stop for crew change and tcfneling, 
but has been denied traffic rights bw Canadian government. 

► Italv and United Arab Republic have reached a preliminary agteeinent 
on their bilateral ait transport pact. Way is now paved for Alitalia to 
develop new routes to the E'ar East and for Misiait to expand in Europe 
through the Italian gateway. 

► New jet fuel jointly developed by the Texas Co. and Pratt & Whitney 
Aircraft Division of United Aircraft Corp. shows promise of virtually elimi- 
nating exhaust smoke on takeoff and increasing engine performance. Com- 
pared to present jet fuels, the new material is believed to have significantly 
lowet content dinuclear aromatic hydrocaibons and, therefore, airlines specu- 
late that it will bum with a less luminous (bluer) and cooler flame. This could 
enable the engine to bum more fuel, heat more air and produce more thnisl 
without becoming ov-erheated. Fuel will be flight tested in about three weeks. 

► Norfhe-dst Airlines has been taken off subsidy by the Civil Aeronautics 
Board, effrefive Jan. 1, The Board issued the st-dtement in Northeast’s final 
mail rate case in which five carrier was granted 54 million for the period 
from Feb. 7, 1957 to Dee. 31, 1958. 

► Polish LOT airline has opened its 13th air route, from M'atsaw via Vienna 
to Zurich on a twice-a-wcek basis until April 1, when a third weekly flight 
will be added. Also in April, Hungary's MALEV airline will start a route 
from Budapest to Zurich, via Vienna. 
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AMERICAN 

the Jet Airline brings you 

THE NEW JET-POWERED 
ELECTRA FLAGSHIP 



Americiin made you a promise. A promise to bring you 
Jet services that would fill all your important travel needs 
in the Jet Age. 

First, American introduced the great Boeing 707 Jet 
Flagship for new comfort and magic time savings on 
transcontinental flights. Now American begins its second 
stage— to bring you the wonderful advantage of Jet Flight 
on shorter trips in the Jet-Powered Lockheed Electra— 
newest, fastest of all Jet-prop airliners. 

Everyone loves the Electra Flagship. You'll de- 
velop a special fondness for the Electra. Like all Jet- 
powered planes, it is quieter, more restful than any 
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you’ve known before. Vibration, primary cause of travel 
fatigue, is almost completely gone. With all its speed, 
you feel an unhurried serenity. 

The Electra is 6fff— and this bigness is used for your 
comfort. Seats are extra-wide, extra-deep, with broad 
arm rests and chairside table in between. A wide, wide 
aisle leads to an intimate lounge. 

A new kind of plane— a new kind of service. The 
Electra gives you Jet speed of 400 miles per hour or 
more. Because it takes off and lands quickly, it can serve 
any of American’s cities. Yet it can fly across the country 
without pause, so great is its range. The Electra Flagship 


is an impressive performer in other ways. The full-size, 
built-in loading ramp foldsand unfolds in seconds. There's 
provision for carry-on luggage. Other baggage goes into 
special containers which are loaded into the plane asa unit. 
You can rely on American— its people and its 
planes. The Electra Flagship, like the 707 Flagship, is a 
solid symbol of American’s leadership in the Jet Age. 
Equally important is the desire on the part of American's 
people to provide a service so pleasant, so much to your 
liking, that Flagships will always be first choice for your 
travels. For reservations, see your Travel Agent or 
American Airlines. 


Service belween New York ami Chicago: New York and 
Delroit. Available soon in Boston. Washington. Buffalo, 
Toronto, Dallas, Ft. Worth an<l maiiv other eilies. 

Whenever you fty rely on 

AMERICAN 

AIRLINES 

THE JET AIRLINE 





SPACE TECHNOLOGY 


Kiwi- A to Test Nuclear Rocket Feasibility 


By J. S. Butz, fr. 

Washington— United State cf5nrt to 
detennine whether a nuclear rocket en- 
gine is feasible under present knowl- 
edge will move si|nificantly closer to a 
definite answer this spring when initial 
hot tests arc begun with Kiwi-A, the 
first experimental reactor approaching 
the type needed in a fiyable rocket. 

Cold flow tests with Kiwi-A probably 
will begin sometime in Februan- al- 
though they were scheduled last fall. 
Dclavs in the test schedule base been 
largely connected with the construction 
and initial operation of the new tet 
facilits' for Project Roicr, the nuclear 
rocket program which is located at 
Jackass Vlats. New (AW Oct, B, p. 
si). The reactor itself is essentially 
readv for the cold flow tests. 

Kiwi-A which has a high power den- 
•sity compared with other reactors to- 
day, is a s ital link in the Atomic Energs' 
Commission project, initiated in 1955 
to prove the feasibility of a fissinn- 
powcTcd rocket. At that time Atomic 
Energv Commission theoreticians con- 
cluded that thev could not improve titc 


case for the nuclear rocket any further 
witliout substantial testing. Project 
Rover was then formed with the track- 
ing of the Department of Defense to 
consolidate the rocket work then taking 
place at the Atomic Energy Commission 
Lo.s .\lamo5 and Lisennoie laboratories. 
It was then planned that the feasibility 
would be established by 1959 through 
ground tests witlt more than one com- 
plete nuclear rocket engine. 

Date Moved Back 

This 1959 feasibility date has been 
moved back for two main reasons. I'irst, 
tlie AEC decided as the program pro- 
gressed that it had been too optimistic 
and wlien one laborators' group was 
taken out of the rocket work to partici- 
pate ill weapon dcsclopmcnt the date 
was considered to bo extended by one 
year. Second, the early enthusiasm of 
the Department of Defense also changed 
after a studi of tlic program in the 
summer of 1956 by the Department's 
Loper Committee. While tlic Loper 
Committee recommended a prompt ef- 
fort to demonstrate the feasibility of 
such a reactor, Charles E. Wilson, then 


Sccretars' of Defense, sent the report 
on to the .Atomic Enctgs Commission 
with a cosering letter contiiining the fol- 
lowing statement, "At my specific re- 
quest c.in the .^EC continue on a mod- 
erate scale to dcselop a reactor suitable 
for nuclear propulsion of missiles, satel- 
lites and the like.” 

The feasibility date on the present 
Project Rover dcs’clopmcnt schedule has 
not been released but judging from the 
time required on the first schedule and 
the low Ics el of funding existing for the 
project, fcasibilits' will not he proven 
conclusively for perhaps two years after 
the Kiwi-A hot tests begin, k'nll-poiver 
tests on at least one other reactor w ith 
It higher power dcnsiti' than Kiwi-A will 
be required before feasibilits' of the nu- 
ticar rewket is established, -\ccording 
to one of the schedules mentioned be- 
fore Congress, this second reactor 
would be reads- for testing late iii 1960. 
Design w-ork has begun un still other 
test reactors. 

Ecasibility will not be considered to 
have been proven until the detailed in- 
formation is at hand to design and con- 
struct a flvahlc engine. .An imdetstand- 
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ing of the sense the Atomic Energy 
Commission attaches to the tcmi "feasi- 
bility” as applied to the nuclear rocket 
was given recently by Dr. Raemcr E. 
Scliteiber, technical head of Project 
Rover. He said, "There is not much 
point in such a development (Project 
Rover) unless it offers something appre- 
ciably more advanced in performance 
than the really excellent rocket engines 
that are propelling missiles today." 


Specific Impulse 

Exact value of specific impulse for 
the nuclear rocket that the Atomic 
Energy Commission would consider 
acceptable has not been made com- 
pletely clear but 750 sec. has been men- 
tioned by Scliteiber as necessary to 
build a single stage vehicle which can 
escape from the earth carrying about 
15% of its takeoff weight as payload. 

A single stage nuclear-powered space 
exploration vehicle has ikcn discussed 
by many authorities as the only way 
out of today’s reliability problem. They 
say that multistage rockets with clus- 
ten^ engines and the large number of 

w-ill be too expensive to bring tlie 
reliability level necessary for prolonged 
space flight. 

Money invested in Project Rover has 
not been large by current standards and 
it is in no way a crash program. This 
fiscal year SI 5 million was allotted for 
operating the project and S12.5 million 
assigned for construction of new facili- 
ties. The Rover budget in Fiscal 1960 
will be essentially the same unless 
changes are made by Congress. Ex- 
penditures during the project’s first 
year or so were below the present level. 

According to congressional testimony 
by Project otficiab, an increase in appro- 
priations would probably not result in 
any substantial shortening of the time 
nc^ed to prove feasibility. More 
money could "be used howeva, to buy 
insurance for the whole program by 


allowing more than one experimental 
path to be followed. If a number of 
tlie most likely looking heat exchanger 
reactor designs could be pursued at 
once it would greatly reduce the lost 
time incurred in the event of complete 
failure of the Kiwi-A approach. 

Two principal directions ate being 
followed in Project Rover: 

• Development of svsfems empbv-ing 
heat exchangers which replace the com- 
bustion chamber of the rocket engine. 
■ Studv of systems which do not have 
the structural and tanperatute liiiiila- 
tions of heat exehangets and make use 
of a much larger percentage of the 
available nuclear power. 

Propulsion schemes in the second 
categotv of work which have been men- 
tioned include mixing gaseous or pow- 
dered fissionable fuel directly with the 


contained in o heat exchanger which replaces combustion chamber on chemical rockets. 
Control ptoblcm is more complicated with the atomic rocket because flow rate, ptessnre and 
exhaust temperature are intr^ependent and must be properly balanced; in liquid hid 
cbciuical rocket only pressure and flow rate need be regulated. 


propellant. The expense of exhausting 
this costlv fuel plus the radiation haz- 
ards .and many other problems are keep- 
ing this work primarily in the theoreti- 
cal stage. Ion and plasma propulsion 
systems arc includcrf in this category. 

Major hardware and testing effort in 
Project Rover is devoted to the heat 
exchanger tvpc reactors. To support 
this work the project is also engaged 
in general high temperature research, 
development of nuclear fuels, studies 
of heat transfer mcclianisms, fluid dy- 
namics and reactor controls. 

Generally the design problems asso- 
ciated with Kivvi-,\ and otlicr high 
power densitv re.ictors have been de- 
scribed bv Dr. Schreiber as more diffi- 
cult tliaii those connected with pre- 
vious leactots. High power density is 
needed so that the reactor weight can 
be kept low and the total weight of 
the rocket remains within rea.son. 

Heat fluxes and thermal stress be- 
come mote serious as the power density 
goes up. Control problems are also 
more serious with the nuclear rocket 
because there arc three interdependent 
variables wliicli must be regulated, 
rather than two in the elicmical fuel 
rocket. In the chemical engine, pressure 
and flow rate control llirust. But in the 
nuclear rocket it is dependent on tem- 
perature as well. 

The propellant is the coolant for the 
reactor as well as the medium for pro- 
ducing thrust. If the cold propellaut 
flow is not closely coordinated with the 
power level of tlic reactor it is possible 
to bum up the engine in a few seconds. 
The reactor in the nuclear rocket must 
be capable of slatting very rapidly and 
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fliiinging power level quickly. Consid- 
ctnbic control iiiitoniiition will be re- 
quired to meet this shirting and quick 
power change requirement. 

Dr. Schrcibcr. in discussing the prob- 
lems of high power density reactors, 
said, "All of tne.se things look mthcr 
difficult and I would not pretend that 
they arc not. On the other hand, they 
do not seem to be impossible-’’ 

Tlie short operating time of the 
rocket reactor is about the one factor 
lliat appears to make the design (oh 
nisicr than on other reactors. Dr. 
Sclircibcr discussed tliis and the radia- 
tion contamination problems before 
Congress: "M'hcn the propellant quits 
in the flying device this thing will bum 
itself up from self-heat. If it isn’t com- 
|)letcly consumed by that, when it hits 
the iitniosphcrc. it will ,ict like a me- 
teorite and disperse itself there. This 
is true unless the device gets into space 
which is an easy way of solving vour 
problem. If you are talking about a 
satellite or an earth mission, then it 
is true that you will have this contami- 
nation added to the atmosphere but 
even for one of these larger devices . . - 
you are talking about never more than 
five kilotons of equivalent fissionable 
vicld which again is a trivial amount 
tonipared witli everything tliat goes on 
in weapons testing." 

Site Contamination 

Dr. Schreiber also talked about the 
contamination ptoblcni around the 
launching site: “I think it is perfectiv 
trac that one will have to put tlii's 
{nuclear rocket) on a launching pad 
whicli you do not expect to use again 
for several months. 1 think, however, 
these can be located on centers that 
are not more than half a mile apart, 
Init you do have a problem of remote 
firing and of liaving a local contamina- 
tion at the time of launching." 

Design of Kiwi-A beg.in with a series 
of detailed experiments designed to pro- 
vide more realistic quantitative data 
than had been available during the 
original theoretical studies. Neutronic 
experiments were performed to deter- 
mine the proper distribution of fis,sion- 
able material in the fuel elements so 
that a unifonii temperature would be 
maintained in the reactor under low 
power conditions. Heat transfer effi- 
ciency of the radiatot-like reactor, its de- 
formation at hi^i temperature, and the 
strength of its fuel elements and con- 
stniction materials under tliennal loads 
arc very important factors in these 
studies. Approximately 20 different 
critical assemblies wetc tested before 
the Kivvi-A configuration was made final. 

These early tests were all made at 
relatively low power as was a test of 
Kivvi-A itself to check its neutronic 
behav ior. A number of questions, how- 
ever. cannot be answered unless the 


ciimplete reactor is operated at high 
tem^'raturc. Tlie first benefit wliicli 
will be derived from the hot. high- 
power runs with Kivvi-.\ at Jackass Flats 
will be to determine the temperature 
coefficient of reactivitv, Tiicorctie.il 
and low power studies leave an uncer- 
tainty about tliis figure over a consii 


etable portion of the operating range. 
Aimtlicr somewhat unknown quanfitv 
is the temperature gradient in the re- 
actor vvliieii arc a function of rate of 
start up, length of run and variables 
vvliicli eannot be propcriv represented 
except through high power tests- 
A good deal of information has 


Sputnik III Instrumentation 

etec :md d.c. amplifier (center), and nose magnetometer witli electronic miil (botfoni) ate 
slionn ill grcatei detail than previous pliologniplrs i\V> Dec. 15, p. 48). Magnetometer 
measures lerrestria! magnetic field and magnetic interference vector in direction of earth'.s 
magnetic field. 
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RAMO> WOOLDRIDGE 

While it is now a division of Thompson Ramo 
Wooldridge Inc. instead of a separate corporation, 
Ramo-Wooldrldge remains an integrated organization 
for research, development, and manufacture of elec- 
tronic systems for military and commercial applica- 
tions. R-W’s military work is covered by thirty-four 
contracts with the Army, Navy, Air Force, and other 
government and industrial organizations. These sup- 
port a broad technical and— in some cases— manu- 
facturing program in Such varied fields as Electronic 
Reconnaissance and Countermeasures; Microwave 
Techniques; Infrared; Analog and Digital Computers; 
Air Navigation and Traffic Control; Antisubmarine 
Warfare; Electronic Language Translation; and ad- 
vanced Radio and Wireline Communication. 

In the commercial field, the well-known RW-300 
industrial process control computer and associated 
equipment— the basis of the expanding business that 
The Thompson-Ramo-Wooldrldge Products Company is 
doing with process industries— was developed and is 
manufactured by the Ramo-Wooldridge division. 

Men, machines, and manufacturing know-how from 
other TRW divisions wiU be added as needed to build 
up the growing production strength of the Ramo- 
Wooldridge division. In other ways, too, the availabil- 
ity of the special skills and facihties of the rest of the 
corporate family will broaden the services R-W can 
offer to its customers. However, R-W’s major systems 
work will continue to be done in an organizational 
framework that brings the engineering and manufac- 
turing groups into close-knit project teams in the divi- 
sion’s own integrated development and manufacturing 
facilities in both Los Angeles and Denver. 

Ramo-Wooldridge is production-oriented in the 
sense that its end objective is the manufacture and 
sale of equipment. However, because of the highly 
technical nature of its product hnes, the R-W division 
will continue to give unusual emphasis to maintaining 
a high degree of professional scientific and engineering 
competence. 
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already been do’elopcd in Project Ros et 
concerning high power density leaetois 
that has rtnased previous theory. Ac- 
cording to Dr. Schteiber, the Kiwi-A 
fuel volume was dtastially iuaeased 
in going from the idcaliz^ fonn to 
the final design. 

Such information dc\clo|>cd during 
this high power density' work is cs- 

G ctcd to benefit all reactor technology 
supplying data closer to the theo- 
retical OjKtatiiig limits of fission s;i- 


Coolant Gas 

Early hc.it tr.insfcr test work in Proj- 
ect Rovet has been accomplished with 
a collection of used submarine batteries 
capable of delivering 10 megawatts to 
the busb.ir to lie-.it sample portions of 
a simulated reactor assembly through 
which coolant gas was circulated at 
known rates. It is indicative of the 
success of this work that Dt. Schteiber 
has said, . . if vve arc clever enough 
about the heat transfer, the g.is can be 
ejected essentially at the tempcratiue 
of the fuel cloiiicnt of the tcactot.” 

Test facilities at jaebss Mats which 
have been especially constructed to 
handle high power experiment with 
nuclear rockets arc divided into three 
main areas: the test cell, the control 
building, and the maintenance-assembly 
and disassembly building- These areas 
are arranged in a triangle with each 
located about two miles from the others. 
\ railroad has been constructed be- 
tween the maintenance building and 
the test cell and a remotely controlled 
engine is available to transport the ex- 
perimental reactor between the two 
points, llie remote controlled railroad 
is necessary because the radiation level 
will make it impossible to approach 
Kivvi-A and the reactors that follow it 
after even modcr.ite power tests. The 
reactors will be taken to the mainte- 
nance building where they arc pl.vccd 
in a heavily shielded chamber and arc 
adjusted and repaired through the use 
of remote-control manipulators. 
Shielded Building 

Test instrumcnlation and other 
equipment necessary at the test cell ate 
placed within a shielded building at 
that site. It is possible to enter this 
building thr(iu|li a tunnel and service 
the apparatus alter a test has been com- 
pleted, but not while the reactor is 
operating. 

While radiation contamination is 
high in the immediate area around the 
test cell and the maintenance hnilding. 
it is described by the Atomic Energy 
Commission as a local problem. Dr. 
Schreilict has said that if the reactor 
were to melt or explode, the fissionable 
fragments that miglit Tcsult would make 
a trivial contribution to the radiation 
level of the atmosphere. Tire total 
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COMPLETE ELECTRONIC SYSTEMS] 

massive martin-denver "Titan”] 
including pad safety monitoringl 


]rksfonsibility at the 
[testing complex... 
land close firing obser- 


vation flO” from engine blast) by closed circuit TV. . . has been a 
Hallamore project from conception. Design, manufacture, installation 


iof telemetry (over 900 racks) and CCTV 
(32 Hallamore environmentally protected 


and checkout 
equipment 

systems), plus WBHi^^ g§|thorough ■ 
of Martin ||HijH||Hpersonnel, I 
tions of this responsibility. Thel 
facilities, and products that assist I 
operation of one of the nation’s most significant missile installations can 
be the answer to your systems requirements. Write Hallamore Electronics 
Company, 8352 Brookhurst, Anaheim, C^liforni,^TWX : AH 9079 . . . 
a division of The Siegler Corporation. 



Space Vehicle Power 
Source 

trie power when excited hx* a radioactive 
isotope, making it a possible pow'er source 
for space vehicle use, has been successfully 
operated for eight days by General Electric 
Co. Larger capacity device, capable of pro. 
diicing 100 watts 'power for more than a 
sear, would weigh leas than 2? lb.. General 
Electric estimates. Unlike the ccccntiv an. 
noiinccd SN.\P III thermoelectric power 
source (AW Jan. 26. p. 35). which gener- 
ates electricity in the manner of a Ihenno- 
coiipic. a Ihcmiionic conyertci boils elec- 
trons off a liot metal plate, similar to a 
v-aciium tube, which trascl to a cooler plate, 
producing current flow. 


power of the Kiwi-A reactor i.s u small 
fraction of it kiloton which is not 
large in compurison with tlie power of 
some of tlie nuclear weupons c.s:ploded 
in the United States. 

First tests with the Kiwi-.\ re.ictor 
will be conducted using liclium gas as 
the propclliint-coolant. falter tests ate 
scheduled with hydrogen gas strsing 
this purpose. Judging from some of the 
tcchiiic.il papers which hiive been de- 
livered on the subject of nuclear rocket 
test stimds. it would ap\>car that the 
hydrogen tests yvoiild rexjuire some 
.ilter.itioii to the Jackass I'lats site or 
yvould hare to hike place at anothet 
facility. 

Fire Danger 

study h\ S. G. Rmibold, I . II 
Tavlor and L. E. Wliite of Acrojet-Geii- 
er.ii Corp. lists tlic danger of cxp!osit)ii 
and fire as the primary rerisiin tor a 
mure elaborate test stand yyhen using 
hydrogen propellant. Hydrogen tliut 
has been expelled from the rocket tends 
to fonn a combustible mixture with flu. 
surrounding air. It is considered possi- 
ble for flic test engine to he subject to 
the hazards of flame or hot g.is during 
all or part of tlic test. I’tosisions would 
therefore have to he made to dissipate 
this collection of gas or to duct it awa\ 
and burn it at some pl.icc remote from 
flic operating rocket. If such provisions 
base already been made at the Jackass 
Flats test area they liave not lx.tii 
sliowii or discussed to date. 
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How Chrysler 

By Eveit Clark 

Detroit— Chrysler Corp. has produced 
tlic Army Jupiter intermediate range 
ballistic missile in what it calls a "rec- 
ord minimum lead time of three years,” 
and has giren the missile a reliability 
that the Army sets at 92%, 

This lead time included many months 
U'hcn Jupiter shared an off-agam, on- 
araiii status with the US.AI'-Diniglas 
'Oior before both were finally ordered 
into production fur Ait h'otce deplov- 

rime from the first order to produce 
complete Jiipiters iinfil the succex,'ful 
firing of the first Clitysler-prodiiccd 
missile last month was just over a rear, 
although the company had been build- 
ing major components for Army Ballis- 
tic Missile Agency's use for several 
months before the production order 

In spite of Chrs-sler’s long espetience 
with automotise and defense production 
and its background of Redstone ntissilc 
production, Jupiter required not only 
nesv production tooling and techniques, 
but considerable development of hotli 
machinery and methods. 

Contrary to the wideh- held impres- 
sion that Jupiter research and desclop- 
ment was handled almost solely by the 
Army, with Chrysler coming in onlv 
at the production stage, the companv 
has been in the Jupiter program from 

Although a number of Jupiters have 


MISSILE ENGINEERING 


Programs Production of Jupiter IRBM 


l)ccn completely assembled at ABM.A 
in Huntsville, Ala., the company and 
the agenc)' svorked sorv closeh' in 
descloping the techniques used there. 

Because of the major role tliat Chrys- 
ler engineers plased in planning and 
dc'cloping tire Jupiter, it has in one 
sense lieen "production engineered" 
from tlic beginning. 

But tlic kiioulcdgc gained in tlic 
Redstone and Jupiter dcielopnicnt pro- 
grams gaie Clmsler a strong apprecia- 
tion (if the importance of constant 

Jolni S. Sheldon, production manager 
of Chrysler's .Missile Disision, says that 
integration of engineering, qualify con- 
trol and , manufacturing personnel is 
conducted on a daily basis, "and has 
been deicloped to a higher degree than 
is jirciaient in other well-known in- 
dustries.” 

Chrvsler has some firm ideas on tlic 
contribution that its experience in auto- 
niotiic production has made to missile 

’Ilioinas 1'. Morrow, group via- presi- 
dent for defense and special products, 
savs that the same fmidanientals of pro- 
duction management cany over directly 
— |)lanning, scheduling, cost and quality’ 

"Vast experience in efficient pro- 
cessing and tooling, integrated produc- 
tion and assembly operations, effective 
procurement and management of in- 
ventories also contribute substantially," 
Morrow said. 
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Jupiter is produced in the 2.1 million 
sq. ft. Michigan flrdnance Missile Plant 
in Sterling i'ownship, 20 mi. nortlicast 
of here, .dongside the 200-mi. range 
Redstone and tlic support vehicles for 
both systems. 

Altlimigh there arc no comevor-lielt 
assembly lines, assembly line methods 
are used. .A number of missiles of the 
same design and hill of material arc 
programed under a "block system." and 
engineering cliangcs arc introduced by 
block, to assure adliereiice to certain 


schedules, cost control and reliability. 

Jupiter structure is broken into four 
main sections: tail assembly, center 
section assembly, aft section assembly 
and no.se assembh . 

Tail assembh consists of an outer 
skill of 202-1 aluminum alloy panels 
approxiinatch’ 12 ft. long corrugated 
[or streiieth and stiffened by 10 alu- 
minum 7,-ring frames, two aluniinuin 
longerons, aluniimim compression struts 
aiul an aluminum lateral panel. All 
consttuctioii is riveted. Tlirust pad 


CHRYSLER produces Jupiter (left) and Redstone missiles (right) on parallel lines, using 
ouU a part of the 2.1 million sq. ft. Michigan Ordnance Missile Plant outside Detroit, 
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HOW MODERN POWERPLANT HELPS PROVIDE . . . 

Most Payload Capacity, 
Highest Performance Capability 

GENERAL ELECTRIC TS6's GIVE NEW VERTOL 107 GREATER CAPABILITY than standard tempcrstures and altitudes 
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T H ! O K O L AT 

ELKTON 

MARYLAND 

ROCKETS FOR SAFETY • ROCKETS FOR DEFENSE • ROCKETS FOR RESEARCH 


On a 300 acre site in Maryland, Thiokol’s 
Elkfon Division pursues advanced progroms 
of bosic and applied rocket research, de- 
velopment and production. 

In current production are rockets for low 
altitude cockpit ejection systems. One such 
device — powered with o Thiokoi rocket — 
hos been instrumental in saving life in two 
emergencies. 

Nucleus of Thiokol’s rocket team wos or- 
ganized at Elkton in 1948. Recruit, solid 
propellant rockets for "Operation Farside" 
and Ca/un, for upper otmosphere research, 


ore marked milestones In Elkton's progress. 
Equipped with the most modern loborotory, 
production and testing focilities...the Elkton 
Division is engoged in the development of 
odvanced rocket motors of diversified size 
ond type, of high energy fuels— ond their 
adaptation to military and civilian use. 

Scientists, Engineers: perhaps there's o 
place for you in Thiokol’s expending 
organization. Our new projects present 
challenging problems and a chance for 
greater responsibility. 
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nioimts to take tlic giiiibakd Rocket 
dyne engine arc made of steel, tlie tmlv 
steel used in the tail. Riveting is done 
on a multilevel vertical asscinWv in the 
deep pit area, allowing wort on a 
number of rings at one time. 

Center section, which forms integral 
tankage for the liquid oxygen and RP-1 
fuel, consists of seven mechanically 
milled skins of 5086 aluminum alloy, 
.055 in. thick but milled to .040 in. 
wherever possible to save weight. Skins 
are rolled into two ISO deg. segments 
from flat plates and butt welded to 


Transition 

Amiy-CIm-sler Redstone 2O0-mi. bal- 
listic niissile, on which earlv work began 
ill !9;0, is dcpioved in Kn'tO|X: and has 
been ficed 41 times since August of 1955. 
,\ll firings have been in the U-S- Three 
wctc by Army troops, two of them under 

range. 

Most recent firing was conducted last 
Ian. 19 at White Sands, N. .M„ by the 
209th Artillery Group. The other two 
were made last year by elements of the 
40th Field Artillcrv Croup, which as re- 
cently as 25 months ago still had the 

rolls. 


form an open cylinder on incit-gas auto- 
matic welding iiiacliiiies developed by 
Ciirysler. 

Both butt welds are X-r.ivcd 100%. 
/•rings and ehaiincl rings arc then spot 
welded to serve as structuni! members. 
Each "barrd" is then |jlimed in a 
double-end routing machine and each 
end is routed simultancouslv with both 
edges parallel to close tolerances. 

Number one skin, at Ihe forward cud 
of the container section, takes the upper 
btilkhtad of the fuel tank. It also uses 
aluminum stiffeners to Carrv- the load 
of the aft section. Number three skin 
takes its bottom bulkhead, and mimbet 
seven skin, closest to the rear, takes the 
Irottoni Ivulkhead of the liquid oxvgen 
tank. Bulkiie.ids are fillet welded by a 
semi-autoinatic process. Bulkhe.ids arc 
fabricated on separate welding fixtures 
and consist of a circuiiiferentiallv 
welded cone assembly and a stretch- 
formed and welded knuckle asscmblv. 

-All welds again are X-rayed 100%. 
Alumimmi screen anti-sloshing baffles 
arc fillet welded. 

W'lien the "barrd" assemblies arc 
completed, they arc plaa’d in a huge 
circumferential welder and butt welded 
together to fonu one large cylinder. 
Optical alignment technique is used 
during this process, when tail and ccirtcr 




PUMP 

PRIMERS 


Hydraulic servo systems require a 
smooth flow of control power between 
sensing elements and the hydraulic 
systems that do the actual positioning. 
positive-displacement 


pump that doe 
of the speed n 
The Cerolor pi 


nongall 


volumetric 


.. exceptionally high v 
and mechanical efflciency. 

High rnliimelric efficiency' is inherent 
in the Gerotor design and pumping 
cyele, (See Fig. I). The Gerotor has 
only two moving parts — a ring gear 
and a mating rotor having one less 
tooth. This "missing tooth’’ provides 
the fluid-moving chamber. The differ- 
ence in number of teeth also causes a 
slow relative rotation between the two 
gears. As both gears ro- 
tate inthesamedirection 
around a single shaft, i*; 
the chamber slowly ‘ 
opens and fills as it 
passes the intake port 
. . . slowly closes r— ' 
empties as it passes .... 
discharge port. Fluid- 
tight continuous ‘ ‘‘ ■■ 


relatively pulseless flow. 
High mechanical e//i- 
ciencj- maintained over 

suits fitim design Sim* 
pUcity which involves 
just two moving parts 
with slow lelative rota- 
tion, a single shaft and 
riosely maintained tol- 


also contribute tc 


the Gerotor pump's 
gpm and 1000 psi la 
include hydraulic 
tors, lube, scavenge and 

tivmic coolant pumping 
in aircraft, guided mis- 
siles and similar instal- 
lations. 

Technical iti/ormaliun 
plus complete custom 
engineering and preci- 


© 

© 

© 


inquiry is invited. riG. 1 

W. H. NICHOLS CO. 

Woerd Ave., Wollhom 54, Mass. 
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BUILT TO MIL SPECS 



one Brush Monitor records 
too countdown operations 
simultaneously! 


JDuilt to military specifications and performing to extremely rig- 
orous military requirements, the Brush Operations Monitor can prevent 
aborts and destructs costing millions of dollars. 



For quick, accurate and immediately visible go and no-go information, 
100 operations are recorded simultaneously on a 600' moving chart only 
12" wide. You have an immediate picture of an entire situation with each 
event shown in a time relationship to all other events. It is now being 
used for major check-out of propulsion systems, electrical test racks, 
fault isolation programmers and launch control vehicles. 

Brush is now in production on this Mil Operations Monitor and prompt 
delivery can be made to your requirements. Phone or wire Brush for 
complete information and application assistance. 


^rush 


instk.xjme:mxs 


Arsenal EvoluUoii 

Detroit— “Out soollcd aisciials arc no 
longer arsenals in the urchnie sense of the 
das-s of tlic Indian wars, when they ucte 
used to store anus imtil they ncre to be 

ters ... to design, engineer the develop. 

to industn' for 'prrrdnction. After all, the 
backbone of the arsenal svstem is in. 
dustn'. Tlicrc is no desire nor capability 
to be a prodnetion svstem competing 
with industry. . . . On' Jupiter. Clmslci 

Brig. Gen. f. A. Barcby. commander of 

ing of Chrysler Corp.’s )npitcr produc- 
tion line to the press. 

“Ilsesc Redstone and liipitcr missiles 
arc no 'hand built’ scientific toys, as- 
scniblcd by bearded scientists in ol^iire 

with the full heritage of .Ameticon anto- 
majni' military wca^ns-’’-B. J. Mcl- 
inanager.’chrysler Missile Division. 


section ate joined, nlieii tlic engine is 
added and svlien the aft-scction, w-liich 
is the instrument compartment directly 
behind tlic nose cone, is connected. 

Tail and center section are riseted 
together in a fiMture similar to the cit- 
cnmfcrential welder, and assume the 
name of container section. Doublc- 
wallcd, insulated alumimiin conduit 
is used to catrv wiring llirough the 
•section from instmment section to en- 
gine and each tank is liydrostatically 
tested- D\c penetrant added to the 
water in each tank is examined with 
black liglit to discover any leaks. 

Once the engine-wHiich must be 
fitted witli hundreds of components and 
subusseiiiblies after it reaches the Clirys- 
ler plant— is installed in the container 
section and optically aligned, it be- 
comes known as the power unit. 

Aft Section 

Aft section, shaped like a large trun- 
cated cone, consists of a magnesinm- 
thorium skirt section and an instnnncnt 
compartment, llie two are separated 
bv a ptessiuc bulkhead. Skirt is stiffened 
because this part failed in prepro- 
duction 5tmctnr.il tests. Both self-scaling 
rivets and welding arc used, and scaler 
is added after riveting is completed. 
Instrument section is pressure-checked 
at this step and again after electronic 
gear is inshilled- 

Aftcr addition of the aft section and 
nose to the container section, the mis- 
sile is placed in one of four checkout 
positions. Sv stems arc checked out 
eompletely in' a series of tests of incrcas- 


Now certificated 
by G.A.A. 
NAPIER ELAND 
Convair Conversion 



The ELAND conversion gives to operators 

HIGHER PROFITS 
IMPROVED PERFORMANCE 
EXTENDED SERVICE LIFE 
EASIER AND CHEAPER 
MAINTENANCE 
GREATER SAFETY AND 
PASSENGER APPEAL 


NAPIER 


NAPIER ENGINES ING. 


Eland turbo-prop 


Suite 909, Dupont Cl 


1346Connectleut Avenue, N.W., Washington 6, D.C. Telephone :NOrth 7-9300 10 7-9304 
auasroiASY of d- NAPisai * son limited, London, e 

• A Mambvr of The ENGLISH ELECTRIC Aviatign Croi 
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TAG gets hottest 
plane flying.. .F-104C 


Tactical Air Command takes de- 
livery of its first f-104 Storfighter 


The world's speed record, 1404 mph; the world’s 
altitude record, 91,243 feet; and seven time-to- 
climb world records are all held by the Lock- 
heed F-104 Siorfigfiler, 

The newest Slarfighter models — the F-104C 
day superiority fighter/bomber, and a two- 
place tactical trainer, the F-104D— are now 
flying for Tactical Air Command. 

Scheduled to become an integral pact of 


TAC's global air strikeforce. the F-104 Star- 
fighter is armed with a 20 mm cannon that fires 
at a rate of thousands of rounds-per-minute, 
and Sidewinder missiles that fly right up the 
tailpipes of enemy jets. 

Like all Lockheed planes the F-104C has 
built-in stamina that assures maximum utiliza- 
tion and long life— to give the taxpayer and 
the U.S. Air Force the most defense per dollar. 



LOCKHEED AIRCRAFT CORPORATION. CALIFORNIA DIVISION 

Burbank end Palvtdalt, California 

ANTI-SUBMARINE PATROL PLANES • JET FIGHTERS • JET TRAINERS • LUXURY AIRLINERS 
AIRBORNE EARLY-WARNING AIRCRAFT • FROF-JET TRANSPORTS 


ing stages of complexity. Because of the 
fr«|uciicy of functional unit tests pa- 
fomied during unit and final asscmblv 
operations, the purpose of the final 
checkout is priinarilv to test the intc- 
gratexl systems. 

l’'irst test is a check of continuitv and 
insulation resistance of the missile cir- 


This is folloned bv hsdniuiic and 
pneuinab'c system tests, response tests, 
electrical functional tests and polaritv 
tests of components such as the engine, 
sjjin motors, etc. 

If tlie missile carries instrumentation, 
a complete calibration run is made with 
a simulated telemetry ground station. 


Simulated Flight Test 

Climax of the test sequence is a 
simulated flight test of the complete 
missile system from countdown tlirougli 
ini|)act, 

"During the preparatory 'prefiting’ 
countdown and the actiuil 'firing.' c\cn- 
possible firing and flight condition is 
duplicated." according to J. D. Clifford. 
Cliryslcr’s project inaiiager for the Ju- 

’■'niis assure-s an extremely high de- 
gree of tcliabilih'. Tlic missile as it is 
shipped from the plant is a completeh’ 
chccEcd-out unit that can be oiected 
and fired without further functional 


Major Subcontractors 

Major subcontractors for the Jupiter 
ate North Americ-.iii .Aviation Inc.'s 
Rocketdsne Disision for the 165.000 
Ib. thrust engine. Ford Instrument Divi- 
-sion of S|jcrr; -Rand Coqa. for the guid- 
ance'. Goods'car Aircraft Corp. for the 
nose cone, and Rcniolds Metals Corp. 
for most of the .iluminiim used in the 
l.mkagc, tail and aft scctions. 

Chryslcr has a total of 2,409 sub- 
contractors for the Redstone and Ju- 
]nter systems, with 1,433 of them in 
the midss'cst and 1,003 of them in 
Michigan. 

Nc\s- York runs second with 250 and 
California next with 199. Some 70% 
of Redstone and Jupiter components ate 
intcrcUaiige-ablc. 


A^ ion to Produce 
Titan Radar Beacons 

Radar beacons for the nose cone of 
the Titan intcrcontinenhil ballistic mis- 
sile will be ptodua'd by As ion Division 
of .ACl'' Industries. Pataiiius. N. ). 

Contracts for the radar beacons, to- 
taling S200.000. were let by Avco Man- 
ufacturing Co., the Titan nose cone 

Be“.icons will be used to facilitate 
radar tracking of the rc-entry vehicle 
during test firings. 


MICRO-BEARING 

ABSTRACTS 

by A. N. SANIELS, ProKident 

WHY CLASS ABEC 7 BEARINGS? 


Imprevrt tunning Qualily in criti< 
plications IS the i-eoson why tl 
nuUr Beaiinu Engineers Corr 
of the Anti-Friction Bearing 
faeturers Association, Inc., has 
lished Class 7 as the highest 
States standard for manufactu 
Coleiances of miniature ball bear! 
OHginally available onl^ on order 

lection from AB^C rpro*duc^don°i 
. . . ABEC 7 bearings are now off 
by New Hampshire Ball Beari 
Inc., as^ita minimum stamlai-d . 

An item-by-item comparison 
ABEC 6 and ABEC 7 standi 
clearly shows how closer tolera 
impi'ove ninning quality. 


Manu- 

I estab- 

United 




This effect may be observe 
preloaded duplex bearings by shifting 

clamping aii^ feel-testing. 

Notice that the five perpendiculari- 
ty featui-es (2 through fl in the chart) 
have niucli lower allowances in ABEC 
7 than in ABEC 5. Those differences 
in aiigulni' inaccuracy mean nuich in 

smaller. F?r exampl<> non-pamllelism 
of .0002" on a 4s" O.D, (R 2 bearing) 
repiysents an anguiai' error ot about 


hearing), th 

why ABEC 
one half - 

fleeted in 


i. (R 1 




angular error is also re- 
e AFBMA tables of allow- 
h are generally reduced 


chai't) 

change 


quality, The only 
from boie tolerance 
. .0002 in Class 5 ti 
.0001.) in Class 7. This permit) 


fits. Although ABEC 1 
same O.D. and width tole 
ABEC 5, vve have r^ui 
erance to plus aero, m 
and, togethei- with oth 


axial pla< 
These arc 
handbook. 


discussed i 


You’ll find this up-to 
the-minute, authorita 
tive 70-plus-page pub 


E 


NEW HAMPSHIRE BALL BEARINGS, INC. 


N. H. 

PETERBOROUGH 1, NEW HAMPSHIRE 
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Johns-Manville announces new MIN^KLAD Insulation! 



Combines the capabilities of asbestos-reinforced plastic 
with the dramatically low conductivity of MIN-(^ insulation! 


New Min-KIad insulation may well be 
the most significant advance ever made 
in missile and rocket insulation. 

Developed by Johns-Manville re- 
search scientists, Min-Klnd is the only 
product of its kind, a permanent lami- 
nation of the missile industry's two most 
effective high-temperature materiab; 
1) reinforced plastic and 2) J-M's 
recently developed Min-K insulatioii. 

Does mere then plastic elan* 
Min-KI.id gives the missile designer all 
the advantages of high-temperature 
plastic: Strength, toughness, rigidity! 
Erosion resistance! High heat capac- 
ity! Yet Min-Klad does more. 

It also insulates . . , and with dra- 
matic effectiveness! Its insulating ele- 
ment is J-M's Min-K, an insulation with 
thermal conductivity that is lower than 
any other known insulation. Actually 


lower than the molecular conductivity 
of still air. And this conductivity 
(already less than half that of the best 
fibrous insulations) drops still further 
with altitude. At 10 miles, for example, 
it is decreased by as much as 40%, widi 
further decreases at greater altitudes. 

WIda rongs of epplieeliont 
Min-Klad offers the missile and roeket 
designer a rich choice of heat-control 
possibilities. It may be used for a part 
that must insulate, yet have the struc- 
tural advantages of plastic. Where re- 
quirements call for a scuff- and erosion- 
resistant insulating surface. ..or for a 
good adhesive bond between Min-K 
insulation and other surfaces. Or, it 
may be used to control high transient 


temperatures! For high heat capacity 
of asbestos-reinforced plastic combined 
with the low conductivity and heat ca- 
pacity of Min-K result in a product that 
provides minimum heat transfer under 
transient conditions. 

Min-Klad is now being tested for ap- 
proximately two dozen missile and 
rocket designs. Why not investigate this 
new material for your present therm.al 
requirements? Upon request, well be 
pleased to send you a sample of the 
material along with detailed technical 
information. Write Johns-Manville, 
Box 14, New York 16, New York. (Ask, 
too, for information on Min-K insula- 
tion and the new aviation insulation 
brochure IN-185A.) In Canada; Port 
Credit, Ontario. 


Johns-Manville |/^{ 




Wing Pylon Secures X-15 Research Plane to B-52 


Hydraulic lioists posiUon X-15 in the B-52’s right wing pylon (left). Hand cranks slung from wing (right) are used for final positioning. 
AS'ings are covered with protective canvas. The X-15 received exhaustive resonance tests after the installation was made (AW Feb. 2, 
p. 28) to determine compatability between the two aircraft. Fuselage fairings house propellant and control lines. 


new 

definition for 
re*li a*biri*ty 



LEACH electronic relays 


Leach adds new meaning to reliability with electronic relays 
that eliminate the problems of failure due to vibration and 
shock. ..internal contamination. .. malfunction at elevated 
ambients. 

• The exclusive Leach counterbalanced armature with rigid 
central pivot prevents armature flutter, insures overtravel and 
high contact pressure. 

• Inorganic, contaminant-free ceramic actuator prevents for- 
mation of gases. Drawn aluminum can is crimped to header to 
keep out flux. The entire unit is hermetically sealed and mass 
spectrometer checked. 

• Leach electronic relays are magnet coil wound with Teflon 
insulated magnet wire on a one-piece Kel F bobbin. 

Write for Free Bulletin . . . 

Note you can speei/y reliability testing up to a checkout of 100% 
of total production runs— in the new and unique Leach Produc- 
tion Reliability Center. Write for detailed inforrMlion on hoto 
the facilities of this laboratory checkout system can be applied 
to the solution of your relay reliability requirements. Ask for 


For Reliability. . . 

»L00K TO LEACH 

RELAY 0 I V I S i 0 N . . . LE AC H CORPORATION 

S91S AVALON BOULEVARD, LOS ANGELES 3 
OISTfilCT OFFICES AND FIELD SEPSESENTATIVES IN PRINCIPAL CITIES OF U.S. AND CANADA 
EXPORT; LEACH CORPORATION, INTERNATIONAL DIVISION 


Man Without Fear 

ICeniinucd from inside Back Cover) 

his total kills to 47 in less than 3 
months of combat fljnng on the West- 
ern Front. This exploit won Canada’s 
Billy Bishop the Victoria Cross. 

Armed only with two rifle-caliber 
machine guns. Bishop showed the 
world what a fighter pilot could do 
with a ll3-hp. plane tFat had a top 
speed of 107 mph. In less than six 
months, he fouglit 170 air battles and 
scored 12 victories— 25 of them in just 
12 days. As a veteran of only six weeks 
at the front, he once engaged 23 dif- 
ferent enemy aircraft in a single day. 

For his bravery in the air, Toronto- 
born William Avery Bishop became 
the first man in military history to re- 
ceive the British Empire's three high- 
est decorations in one ceremony. He 
was then 23 years old. 

Like Germany's Baron von Richt- 
hofen and other aces of the war. 
Bishop haled mud. Early in 1917, he 
left the Canadian Mounted Rifles to 
join the Royal Flying Corps as an air 
observer. In March he became a 
fighter pilot. Unlike the Red Knight 
of Germany, who waited for the enemy 
to come to him. Bishop was a raider. 
His French-built Nieuport biplane be- 
came the scourge of the skies over the 
Western Front, 

Bishop relied on Corporal Walter 
Bourne, a conscientious British me- 
chanic, to keep the Nieuport — particu- 
larly its temperamental LeRhone 
rotary engine — in fighting shape. He 
cared for his guns and checked each 
round of ammunition himself. The 
Nieuport was introduced on the West- 
ern Front in 1915. Bishop and his 
fellow airmen found the plane highly 
maneuverable, despite its tendency to 
shed its wings in a speed dive. 

The Canadian ace scored 47 kills in 
Nieupoits before he was ordered on a 
tour of recruiting duty in Canada and 
the United States in the fall of 1917. 
He later was ordered to sec up a fighter 




squadron, and in June, 1918 ihc Gen- 
eral Staff ordered him to report to 
London to begin organization work on 
what was to become the Royal Cana- 
dian Air Force. In ihe 12 free da\-s he 
had left before reporting to London, 
Colonel Bishop went hunting in the 
skies over enemy territory. He brought 
down another 25 planes. 

Bishop was never wounded in the 
war, nor did he Itave an aircraft acci- 
dent— a remarkable record in itself. He 
returned to peacetime life unaware 
that he would be back in uniform 21 
years later— as a full Air Marshal, 

Until Bishop’s death in 1956, he 
maintained a close friendship with his 
front-line mechanic, Walt Bourne. 
When he was buried in Toronto with 
full military honors, a dozen jet-age 
fighter planes from the air force he in- 
spired dipped their wings in homage 
to Billy Bishop — the man who was 
without fear. 

Heritage of the Air 

One of the most inspiring chapters in 
the history of flight is the story of the 
men and flying machines of World 
War I. h is a highly personalized story 
of brave men- and the wood, wire and 
linen that converted manpower to air- 

^From the open-cockpit, helmet-and- 
Eoecles era to the space age. the Leach 
Corporation has served aviation with 
active components of unsurpassed re- 
liability. Because it shares the many 
fine traditions of aviation, Leach is 
proud CO present this Heritage of the 
Air Series. 

Free Reprints for Framing . . . 
Color prints of the cover illustration of 
Col. Billy Bishop's Nieuport and other 
World War I planes are available for 
framing. Reserve a set of these collec- 
tor's items — complete with scale draw- 
ings and specifications— by addressing 
requests on company letterhead to: 
Heritage of the Air, Leach Corp., 18435 
Susana Rd., Compton, Calif. 


gnat 
on the nose 
of a missile 



newe st new product from INET! 

The compact, self-contained unit shown here is Inet's new 
6-ounce Triaxial Recording Accelerometer... so small it can be 
attached to a lt4 in. radius missile nose section. 

This rugged unit has three sensing elements-reeds-that directly 
sense and record data on structures and components subjected to 
high-acceleration loads. It operates on 6 volts in a temperature 
range of -SO" to -l-180‘F., requires no connections to external 
devices except a power source. The unit records data on accel- 
eration-time history along each of three mutually perpendicular 
axes ... in a transverse reed range of 1,500 cps, 250-7,500 G . . . 
and in a longitudinal reed range of 2.000 cps, 400-10,000 G. 

Inet's Triaxial Recording Accelerometer is available for imme- 
diate delivery-for use in water-entry shock studies; ground 
impact, blast, and explosion studies; and for other tests, includ- 
ing rocket motor, target impact, sled, and switch actuation tests. 

Write today for further information. 


For Product Advancements... 

7W"L00k to leach 

■ NET DIVISION. ..LEACH CORPORATION 

16435 SUSANA ROAD, COMPTON, CALIFORNIA 
DISTRICT OFFICES AND FIELD REPRESENTATIVES IN PRINCIPAL CITIES OF U.S. AND CANADA 
EXPORT: LEACH CORPORATION. INTERNATIONAL DIVISION 





Gilfillan Quadradar first proven navigational aid 
for the safe handling of supersonic jet aircraft! 


Vensadlity and reliability of the Cillillan 
Quadradar has been proven for over (wo 
years in more than ISO installations 
around the world! Gilfillan Quadradar has 
a three-dimension approach and departure 
coverage 40 miles long, a 24-miie wide 
"gate" and altitude coverage of 50,000 feet 
to permit a straight-in jei penetration and 
safe high-angle climb-outs. 

Quadradar's 360-degrce surveillance and 
height-finder system permits rapid, tight 
three-dimension control of traffic patterns 
within an area of 5.000 square miles. 
Pilots can be informed of position of all 
other aircraft within the terminal area, 
reducing collision hazards. Using its jet 
penetration function in reverse. Quadradar 
provides safe control during Mach plus 
high-angle climb-out, even in high-density 
(rathe. The versatility and terminal area 
safety features during penetration and 


high-angle, high-speed climb-outs of jet 
aircraft have been established by the U.S. 
Navy, the U.S. Air Force and by Lock- 
heed. Douglas. Convair. North American 
and Hughes Aircraft Companies in actual 
operation at Moffett NAS, Castle AFB, 
and at Palmdale Flight Test Center. 
Quadradar's unique versatility is providing 
air traffic controllers with accurate, safe 
altitude separation, monitored TACAN 
approaches, thunderstorm avoidance, and 
multiple runway coverage. It is also used 
as a toss-bomb trainer. 

Cilfillan’s manufacturing esperience since 
1912 and creative capabilities In the fields 
of Air Navigation, Radar Trainers and 
Ground Support Equipment, Electronic 
Countermeasures, Missile Systems and In- 
strumentation, are available for complete 
research, development and production in 
these and related fields. 



Seven Oilfillo 


s: ISIS Venice BNd.. Los Angeles, Calil. 
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Survey Sho'vvs Size of Computer Market 


Br Philip |. Klass 

Washington— More than half a bil- 
lion dollars worth of analog and digital 
computers were sold last veat for as’ia- 
tion and militarj' use and the figure 
probably will exceed three-quarters of 
a billion dollars in 1959, an Aviaiios 
Week surt'ey te\e-aled- 

The sutsev also disclosed bow the 
niaiket is disidcd between analog and 
digital type computers and between air- 
borne and gtound/ship-based applica- 
tions. Results, based on responses from 
12 computer manufacturers out of 57 
queried, include practically all the 
major suppliers. 

Total computer sales for the 52 
liianufacturcrs fat 1958 were estimated 
at S533.3 iiiilUon. Tor 1959, the figure 
is estimated at S704.3 million, a 32% 
increase o\e-t tlie previous year. Total 
industry smiles figures, including com- 
panies that did not participate in the 
survev, possibly run 1 0% to 20% higher 
—but this is only a speculative estimate. 
Sales of Computers 

Sales of airborne computers in 1958 
were estimated at S2I6.9 million, rep- 
resenting approximately 41% of the 
total; the remaining 59% represented 
ground- and ship-based computers. In 
1959. airborne computer sales are ex- 
pected to climb to S320.fi million and 
to account for 46% of the total. Avi.s- 
rio-s' Week's survey indicated. 

Tile survev tesealed that digital com- 
puters now hold slightly mote than 
half the aviation-militars market, with 
total 1958 sales of 5299. 1 million and 


estimated sales of S386.2 million in 
1959. This is a substantial market for 
a device svhich only 10 years ,igo ss-as 
little more than a laboratory curiosity. 

Despite widespread development ac- 
tivity under way in aitbotne digital 
computers, the suncy indicated that 
analog computers still coiistitiite the 
bulk III current airborne computer pro- 
duction. In 1958, airborne digital com- 
puter sales were 532. 5 million for the 
eompiinics surveyed, lepresonting 15% 
of the total 5216.9 million airborne 
computer market. 

However, in 1939 airborne digital 
computer sales are expected to jump 
135% to 576. 2 million, giving them ap- 
proximately 24% of the total 5320.6 


million airborne computer market. The 
1959 airborne computer sales represent 
a 48% increase over total airborne sales 
for 1958, the survey showed. 

In ground- and sbip-txised applica- 
tions, the digital computer already has 
taken a coinniaiuling lead over the 
analog tvpe. 

Of the total 1958 sales of S3] 6.4 mil- 
lion, digital computer sales of 5266.6 
million represented 84%. 

Estimates fot 1959 predict a 20% 
increase in total sales of ground- and 
ship-biised computers, for a figure of 
S383.7 million. Of this figure. 5310.0 
million represent digital ccinputers, 
corresponding to 81% of the total. 

Although this might suggest a slight 
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Flat frequency response 
from 0 to 100 cps 



• Galvanometer 

natural frequency 55 cps 

• Hysteresis less than + 0.1 div. 

• True velocity damping 

for galvanometer at all times — limiting ahead 
of output stage 

• Current feedback power amplifiers 

eliminate effect of galvanometer resistance 
changes due to temperature 

• Linearity 0.2 div. 

over entire 50 div. chart width 

• Gain stability 
better than 1% 

• Base line drift less than 0.2 div. 
over 20°C. changes 

• Automatic stylus heat control 

• Inkless recording 

in true rectangular coordinates 


Only the Sanborn "SSO" oadllogra 
system offers both superior pe. 
operating versatility. You can ii 
plug-in preamplifiers — or use th 
- versuppliestp 


:r supply. 

— j ,„..„itivify 0-1 

volt/chart division). That's real versatility! 
Recorder features include built-in paper footage 
indicator, paper take-up. 8" of visible record, 
simple paper loading from the front. Nine 
electrically controlled chart speeds are selected 
by pushbuttons, and have provision for remote 
control. Connections are also orovided 
for output n 


System 


All these features — plus well-known Sanborn 
reliability — are yours in the Sanborn "350” 
system. Ask your local Sanborn Industrial 
Sales-Engineering Representative for complete 
facts — or write the Industrial Division 
in Waltham. 


At the I.R.E. Show — Boelhs ; 


SANBORN COIV1RANY 


slippage in the digital cumputei’s share 
of ground- and ship-based computer 
pioauclioii, eoniiiiciits by manufac- 
turers suggest that tins does not indi- 
cate a trend back to analog computers. 

A suinmiity of total figures obtained 
111 Aviaiion W'i-f.k’s survey, according 
to t\pe of coniputer and application, is 
as follows; 


1958 1959 

(Millions of Ooll.irs) 

• Airborne Total; S216-9 S520-f. 

• Airbonie Analog; S184.-I S24-1.4 

• Airliomc Digital; S52.5 $7f'-2 

• Gromid-Sliip Total: S5lh.4 5585, 7 
s Ground-Ship Analog; 549,9 S7?,S 
s Gromid-Ship Digital; S266.6 S510.0 

Manufacturers were asked for a fur- 
ther breakdown of estimated sales fig- 
ures, according to end-use of the com- 
|)uter. Kot airborne computers, tour 
e.itcgoric-s listed were; bombing, navi- 
gation and fire control; missile guid- 

ironiid- and ship-liascd computers, four 
e.itcgorics were; guidance and fire con- 
trol; logistics; scientific; inisccllaneous. 


Airborne Computers 


Hie snrs'cy siiowed that a subst.in- 
tial portion of current airborne com- 
puter production is going into aircraft 
applications, hut the missile guidance 
portion is growing. .Approsiiiiaklv 
fi8% of total 1958 airborne coininitcr 
sales, or 5147.7 million, was listed 
under the category of bombing. na\ ig;i- 
tion and fire control, while 11%. or 
524.1 million, was listed for missile 
guidance. 

Tor 1959, manufacturers’ estimates 
showed that bombing, nasig.ition and 
fire control eompiitcr sales of $200,8 
million will represent 62% of total air- 
borne sales, wiiile missile guidance com- 
puter .sales of 562.5 miltion will have 
increased to 19% of tlic total airborne 
market- 

Analvsis showed that for bombing, 
nas igatirm and fire control, digital com- 
puters make up 9% of the total for 
this category in 1958, increasing to 
15% in 1959. For missile guidance, 
digital computers constitute 39% of 
the 1958 total for this category, in- 
creasing to 44% of the tobi! for this 
category in 1959. according to the 


Air data computers (used to compute 
barometric altitude, airspeed and Mach 
number) represented a S57-0 million 
market in 1958, with only 5% of this 
figure ixjing digital Ivpcs. In 1959. 
approximately 14% of the estimated 
544.9 million sales are expected to be 
digital tvpcs. 

Of the 5225.3 million in groimd- 
and ship-based computers sold in 1958 
for guidance and fire control, approxi- 
mately 90% ($202,1 million) were dig- 


our Inspectors 



.work for you/ 



When our product leaves the ship- 
ping room we know the next inspector 
is the customer. Probably the most 
customer minded of all our personnel 
are the inspectors. They have been 
specially trained and are equipped 
to perform all tests that may be re- 
quired. They put the final stamp of 
approval on A.T.B. quality products. 

Have you seen our latest brochure? 
A copy is yours on request. 



AMERICAN! 

TUBE BENDING COMPANY U 

5 Lawrence Street, New Haven, Conn.^ 
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.NEWS IS HAPPENING AT NORTHROP^ 


Latest Astronertial Navigation and Guidance 
system is revealed by Dr. William L. Parker. 
Chief of Systems Development at Nortronics.a 
division of Northrop Corporation. 


7* 


NORTRONICS 
SYSTEM CAN GUIDE 
MAN TO PLANETS! 

NORTRONICS ASTRONERTIAL: 
THE ONE GUIDANCE CONCEPT 
READY NOW FOR THE DAY MAN 
FIRST EXPLORES THE PLANETS! 


Astronertial Naviga- 
, tion and Guidance has 
been under continuous 
refinement since 1946. 
The only operational guidance con- 
cept capable of interplanetary naviga- 
tion, it is applicable today to missiles, 
manned aircraft, surface ships and 
submarines. Astronertial typifies the 
years-ahead thinking of Northrop 
Corporation and all of its divisions. 
The Corporation’s continuing goal: 
design concepts for tomorrow, hard- 
ware for today-in a balanced flow- 
developed and delivered on time, and 
at minimum cost. 









Metal users, save money! 



simplify materials control... 
standardize manufacturing processes 



by standardizing on two alioy steels. . . 
4340 and 4620 


4340 THROUGH-HARDENING-Use AISI ^Wfor 
moderate-to-heavy section parts... to get maximum 
strength, toughness, reliability. It’s readily annealed 
to facilitate machining . . . can even be machined as 
heat treated in many cases. Welds readily with norma! 
precautions. Responds reliably to heat treatment. 


4620 CARBURIZING -Use AISI 4620 for all except 
the very heaviest duty carburized parts. It is the steel 
least apt to di.stort in heat treating. Case hardens easily 
with excellent case toughness. Shows uniform response 
to treating. You can treat mixed furnace loads . , . 
eliminate a re-heating cycle . . . sore more money. 



Easy <0 . . . Both these steels are curried by Steel Service Centers 

from coast to coast . . . ready for delivery on a "next door" basis. 
For a list of these sources, write: 67 Wall St.. New York 6, N.Y. 
THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 6, N. Y. 
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Partieipaliiifi Companies 

Following is an alphabcticiil listing o( the 52 computet maniifachiicis that paitici- 

Distsiou of Gcuctal Motors'. AithoTne Instninients Laboratorv. .\mcTican Bosch .Arms 
Coip-. Borronghs Coip., Bimoughs KIccIroData Division.' Collins Radio. Cuitiss- 
Wiight Klcctionics Division. Kclipsc-Hionccr Division of Bendiv .Asialiun, Emeison 
Radio & TV Research Uboralotics, General Klcctric Computet Dci)l„ Ilcaw Military. 
Electronic Dept, and Light MHitarv Electronic Dept-, General Mills Mcclianical Disi- 
sion, Hoffman Electronics Cntp- Ihtglies Aircraft Co., International Business 
Machines Cotp., Kullsman Instrnnient. Lear, Inc.. Link Aviation, Litton Industries. 
Mclpar. .Vlinncapolis-Honcvwell, North .American Aviation Aiitonctics Division. John 
Ostcr Maiiuf. Co., Packard-Bcll, Radio Corp. of America. Thom))son Ramo Wrwl. 
dridge Corp., Remington Rand-Univac. Servomechanisms Inc., Sperry Gyroscope 
Co.. Stavid En^neeting Co., AVestiiighousc Electric Ait Ann Division. 

To encourage companies to parKcipate hi the surrcy, and pjoyide realistic fign^^ 

not be published or in anv way disclosed. 


itii! types. Sales in 19i9 arc expected 
to teach S261.6 million, of which 8S% 
arc listed us digital. 

.^11 the li^istics computers are dig- 
ital, and practically all the computers 
listed for scientific use also arc digital, 
nic latter figure does not accurately 
depict the situation because the largest 
manufacturers of analog computers for 
laboratorv use declined to participate 
in the survey. 

In the miscellaneous category, which 
includes such things as ground check- 
out equipment eomputets. approxi- 
mately 50% of the S55.4 million sales 
shown fot 1958 arc digital, while 56% 
of the estimated S66.4 million 1959 
sales are listed as digital types. 

Aviation Week’s suney asked for 
manufacturers’ comments on computer 
trends during tlic next fi\e years, spccif- 



Airborne Oscillogram 

li-channel oseillogiapli. n 

analog data channels and three o 
functions simultanrxiusly with acci 
quoted at better than one per cent. D 
measures 61 x 4J x 4 in. Contimions 
ning time of one miimte to 50 li 
obtainable, depending upon film S| 
Oscillograph uses moving-coil type n 
galvanometers with micTO-ampere sensiti 
and frequency response that is Rat or 
450 eps. Owillograph, based on^^Fi 

la^ versions, with up to 10 analog 
clianncls. Applied Science Cotp. of Pi 
ton, P.O. Box 44. Princeton, N. J. 
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ically on the matter of analog vs. digital 
and on the subject of computer size, 
weight and Complexity- 

Responses revealed almost universal 
agreement tliat there is a pronounced 
trend toward digital computers, but a 
numher of companies expressed the 
view th;it there will still be an inipoi- 
tant role for analog tvpc computers in 
military applications. Two picdoin- 
inant reasons fot the trend to digital 
computation, listed iu many comments: 

• Versatility; Ability of a digilal cain- 
putcr to perform a number of different 
computation functions and the need 
fot integration of many of these func- 
tions give it a size and weight advan- 
tage over many different specialized 
analog computers. 

• Accuracy: Increased accuracy required 
fot manv militarv applications can be 
achieved fat easier with digihil tech- 
niques than witli analog techniques. 

One company commented: ‘‘.Avionics 
mamifaetiircrs will either have to huild 
up a digital computer capability or 
team up with a company that does h:ue 
this know-how through the group-bid 
approach.'' 

Practicallv all the companies sur- 
vived agree that computer convplexih 
will increase to achieve greater accuraev , 
computational speed and capacity. De- 
spite this, nearlv all of them expect 
size and weight to decrease through 
use of new solid-state devices and 
micro-miniaturization construction. 

Size and weight reduction of air- 
liomc digital computers may also be 
expected through development and use 
of digital sensing devices- lliis will 
minimize the need for analog-to-digital 
and digital-to-analog conversion in the 
counter, several inamifacturers say. 

Tlie trend toward airborne digital 
computers which combine general pur- 
pose and digital differential analyy.er 
techniques was foreseen by several 
companies. Possible use of combination 
analog-digihil computers was suggested 
by another. 



priceless 


When your priceless test 
data are recorded on iilm. 

aOle source of film process- 
ing than CFI. At Cfl all of 
your film teouiremenis ... 
for sales, training, and 
visual aids. IS or 3Smm, 

ful attention. 

CFl UNDERSTANDS yourfilm 
problems. Cfl has processed 
the invaluable Iilm records 
ol many vital projects. CFI 
recognizes the need for 
uncompromising quality and 


Cfl FACILITIES are com- 
plete... and modern. CFI 
has developed many new 
processes and is the leader 
in Us field. CFI has com- 
plete security clearance, 
assuring safe handling oi 
highly classified melerlal. 
CFI EXPERIENCE includes 40 
years as the nation’s larg- 
est end most progressive 
organization, with complete 
lab fecilllies in both Holly- 

FOR COMPLETE INFORMA- 
TION on capabilities and 

call (or a sales repreaenta- 


c£± Z 

CONSOLIDATED FILM INDUSTRIES 
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“THE MILITARY REQUIREMENTS FOR MOON BASE” 
This is the tide of one of four major proposals developed 
within the past 12 months by Martin for the military and 
astroscientific branches of our Government. The impor- 
tance of this proposal is two-fold: the inevitability of 
an actual moon base program by this country within the 
next 5 years, and; we could and can undertake such 
a project now — not in theory but in “hard” engineer- 
ing design. In preparation for that inevitability, Martin 
already has built the capability for it. One important 
step was the creation of the Space Flight Division*, 
which is now directing Phase 1 of Project DYNA-SOAR. 




Expansions, Changes 
In Avionics Industry 

General Electric's Light Milit.in- 
ICIectronic Department (LMED) will 
construct a new 52.000 s^. ft. facility 
for il.s .^d^'anced Electronics Center at 
the nese Industrial Research Park being 
established by Cornell University. The 
two-stoiv structure, when completed in 
1960. will house engineering offices and 
laboratories and is expected to employ 
250-500 persons. 

Other recently announced expan- 
sions and changes in the ar ionies field 

• Texas Instmments Inc. has started 
work on a 192,000 s<j. ft. addition to its 
present 510.000 sq. ft- Semiconductor- 
Components Division manufacturing 
plant in northeast Dallas. Completion 
is e.xpeeted within 12 months. 

• Airpax niectronics Inc. is the new 
name of the former Airpax Products 
Co., Cambridge. Md., and h’t. Lauder- 
dale, Fla. 

• Radio Corp. of America has begun 
construction of a missile and radar 
facilits' at Van Nuys, Calif. Initial con- 
struction U'ill consist of three engineer- 
ing buildings, an administration build- 
ing and a manufacturing building with 
total of 220,000 sq- ft. of floor spacc- 
Occupancy is scheduled for late sum- 
mer. Initial projects include mis-silc 
checkout and launch equipment, infor- 
mation handling and radar systems. 

• Bunoughs Corp. u ill build a new 87.- 
000 so. ft. addition to its Tireman Ave- 
nue plant in Detroit and plans to add 
400 persons to the present 2,500-man 
force. Facilits' is used for company's 
S.\GF. air defense and ballistic missne 
guidance cnuiputer work. 

• S|5rague Electric Co., North .\dams. 
Mass., has purchased magnetic compon- 
ent and filter product lines of llycor Di- 
sision of International Resistance Co.. 
Philadelphia. Sprague will produce 
magnetic dcsices and precision band- 
pass filters at its Vi.salia, Calif., and 
North ,\dams plants and will be sold 
under company's own trademark. IRC 
Hyeor Division will continue to pro- 
duce precision resistors, which ate not 
involved in the transaction. 

• Sylvania Electric n ill open this month 
a 50,000 sq. ft. disisioii headquarters 
and fabric-ation f.icility for its Electronic 
Svstcnvs Disision in Walfbain Indus- 
triiil Center, near company's M'althaiii 
laboratories. 

• Tlic Oxford Co., Buffalo, N. Y„ is a 
new company which ssill dcsclop pteci- 
sion instrumentation, automatic con- 
trols and optical .systems. George 
Reed is president. Compans's address: 
6589 Main St. 

• Aeromag, Inc., Detroit, has nioscd its 
entire mamifacluting operations to 
larger facilities at 22508 I'elegraph 
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HARD 

-Based 
. . . and safe 

When the U.S. Air Force tackles a prob- 
lem, they are completely realistic; there 
is no room for wishful tliinking. 

Thanks to the Air Force’s development of 
hard-based missile systems, we have the 
means to counterattack effectively—^ 
zcithin niinriles — from installations that 
are virtually invulnerable. 

AMF’s Greenwich Engineering Division, 
as the foremost designer-developer of 
hard-base missile installations, is proud 
to have helped make the original studies 
to evaluate these systems, and prouder 
still of its designs for the Titan and other 
programs. AMF is the most experienced 
contractor in the complex and exacting 
field of hardness engineering. 

Missile support specialists Kill 
find challenging job opportu- 
nities Kith AMF at several at- 
tractive locations — on both 


AMERICAN MACHINE & FOUNDRY COMPANY 

GREENWICH ENGINEERING DIVISION -11 BRUCE PLACE, GREENWICH, CONN. 


Road, blit maintains general offices and 
the cnginceting department at 22519 
Telegraph Road. 

• Seno Coip. oi America will build a 
new' 120,000 sq. ft. plant in Hichsiille, 
L. !., N. Y., in which comp.iny will con- 
solidate engineering, manufacturing and 
administration operations now located 
in six plants. Occupancs' is .slated for 

• Radiatronics. Inc. is a new company 
which will dcielop and munufactnre 
radar, conrmunications. telcmetrx' and 
microwase equipment. George K- 
ilcwilt is president. Company address: 
595lS Kester Ave. and H812 Oxnard 
St.. Van Nuys, Calif. 

^ FILTER CENTER 4^ 

► Digital Voice Communications Near 
—Recent progress in converting \oicc 
into digital (piilse-codedl format and 
back into soice suggests tliat digital 
voice comnumications requiring hand- 
widths of the order of 1 50 cps. instead 
of the conventional J.OOO cps. may not 
be far off. 

► Digital Transducer Prociircment— 
Contractor proposals for digital trans- 
ducers. capable of measuring altitude, 
airspeed, temperature and other func- 
tions and prosiding digital t;pc output 
without aiialog-to-digitiil conversion, 
aic being evaluated by Wright Air De- 
velopment Center's ^\'capons Guidance 
Uboraton’. Use of direct digital trans- 
diiects is expected to permit consider- 
able reduction in si/c and weight of 
airborne digital computers. 

► New USAF Connector Spec-Speci- 
fication for new crimp-type soldcrlcss 
connector, slated to become .Air l''orcc 
standard, will be submitted shortly for 
industrv comments. Connector design 
is suitable for operation at temperatutes 
up to 450C. New connector spec, 
which incorporates features from num- 
ber of different manufacturers’ desiens. 
was developed bv W'right .Air Develop- 
ment Center's Electronic Components 
I.aboratoiy and Weapons Guidance 

► Reliable Drone Guidance — Radio 
command sv’stenr developed by Sperry 
Gvroscopc Co. for use with QF-80 
drones has racked up extremely reliable 
record, according to US.AF. Air Force 
lias lost average of only one drone for 
e\crv 79 missions, due to failure of 
remote guidance system. One QB-17 
equipped with Sperry system has ac- 
cumulated 500 hr. flving time, equiva- 
lent to 100 missions, without loss of 
airplane due to malfunction. System 
is an FM/l'M command system oper- 
ating in UIIF band, 




Iniernalional Electronic Research Corperation 

145 West Magnolia Boulevard, Burbank, California 


Write for helpful. FREE, lERC Tube Shield Guide with over 1,200 tube 
and tube shield combinations to help you avoid thermal problems 
in your new equipment designs or retrofitting plans! 
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TA-21A VHF TRANSMITTER, 360 Channels (50 kc (ACTUAL SIZE! RA-21A VHP RECEIVER. 560 channels (50 kc spacinRi. 
specingi. 25 walls oulput. Short M ATR package. Short M ATR package. Also provides t-l and audio 

circullry for aulomalic VOR and LOCALIZER syslems. 


The Smallest, Lightest and Finest in VHF Communications 


Equipment for business and airline aircraft. 

For JuTiher inforinalion urile 


Bendix Radio Division j 


AERONAUTICAL ENGINEERING 



Hiller Studies Minimum-Cost Helicopters 


Primutv deterrent to adeqiialci\' dc- 
vciopctl. low o\’er-ail cost liclieoptcrs is 
tile present niilitars policy of separate 
Inidget funding for procurement and 
operation, according to a Hiller ,\ircraft 
Corp. engineer who has made s detailed 
stud)' of sources of rotary wing dcsel- 
opincnt and nianufactnring costs. 

Because |)rociircinent and operating 
funds are authorized scpiralclv. a |X)licy 
has developed of purchase of low first 
cost imdcs’cloped cmiipmcot which 
throws a continuing liurden on oper- 
ating funds which ate "in somebody 
elsc’s pocket," he notes. Higher oper- 
ating costs in turn tednee the chances 
of new equipment being purchased, 
J. B. Nichols, Hiller ,\irctaft Co^.. 
noted during the 27th annual meeting 
of the Institute of the Aeronautical 
Sciences. 

Cost Transferrol 

The way out of this dilemma is to 
permit transferrai of operating costs 
funds into the proaircment budget, 
providing an inecnti'c to reduce the 
former so as to provide additional 
money for development which would 
lead to more adequate equipment teach- 
ing the user, he claimed. 

Development costs, the Hiller engi- 
inca noted, represent the sniallet per- 
centage of introducing a new helicopter 
into the field. -Any insufficientlv devel- 
oped machine rcguiriiig a substantial 
number of corrective changes in its life 
represents a very poor bargain, he 
pointed out. 

.According to Nichols, to date no heli- 
copter has ever entered the field in an 
■idcquatelv developed state— the result 
being that all helicopter proriuetion 
programs arc replete w ith corrective Kn- 
ginecring Change Proposal (ECP) 



Estimated ECP Costs 

ANAirZCD 
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Armro PH 15-7 Mo and 17-7 PH Stainless Steels pro- 
vide a unique combination of advantages that enable 
you to design and produce maximum-performam-e 
honeycomb structures. These special aircraft steels: 

• Offer high strength-weight ratios up to 
900-1000 F. 

• Have excellent, minimum room temperature 
strengths. 

• Are Available in thin sheets and foil down 
to , 00 r thick. 

• Resist corrosion without plating or painting. 

• Are fabricated readily by standard production 
methods. 

• Yield more aircraft hardware per dollar. 

• Have been proved by performance. 

For complete information on the projterlies and fabri- 
cation of Armco’s Prccipilalion-Hardening Stainless 
Steels, fill out and mail the coupon. 


ARMCO STEEL CORPORATION 

1449 Curtis Street, Middletown, Ohio 

Send me design end fabrication data on 

□ Atraco PH 15-7 Mo Stainless 0 Armco 17-7 PH Stainless 



ARMCO STEEL 



Armco Division • Sheffield Division • The National Supply Company • Armco Drainage S Metal Products, 
Inc. • The Armco International Corporation • Union Wire Rope Corporation • Southwest Steel Products 
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HILLER STUDIES on new liglil Army reconnaissance helicopter coveted extremes of mini- 
niuiii and optimum |>erformaiice types with conipTomise design pussibilities, with purpose- 
fut rjriatiniis made in tvpc and ammgcnicnt of basic components to sbidy relative perform- 
ance. weight, production cost and niainlenance cost. 






to.sts. A larger portiDii of KCPs are, in 
fact, rrothiiig more than a continuation 
of ait incomplete derclopnient progtiiin. 

Ill an analvsis prc]>.-ircd of lielicoptcr 
KCP costs, lie noted that such costs for 
.1 trpie.il small -\rmv helicopter oset a 
10 vear period equal tit exceed the "ciffi- 
cial" cost (if dc'clopment of the otig- 
imil design. .And if costs of actual niiiin- 
tcnaiicc labor. su|rpl\ system distribu- 
tion. loss of aircraft iitilinalion, ad- 
ministralise function and ('.iluc of ob- 
solctcil parts arc added to these obvious 
costs, it is probable that the oscr-all 
I'iCP program costs two or three times 
that (Icpictcd. Onli’ correctiie KCPs. 
not growth potential HCP.s h.ne Ixcn 
eoiisidetcd, he added. 

Cost aspcet.s of new lielicoptcr design 
sverc dcsclopcd during a Hiller studs 
of a tsso-placc rotarv wing airaaft to 
meet an .Ariin' Transportation Research 
&• I-'.nginccriiig Command design com- 
petition for a nesv schicle to replace its 
three-place Hiller H-Ts and Bell 11-15 

Hiller approaches ranged from what 
it considered to be an optimum Iwo- 
plaec design with a gross weight of 


1,687 lb. to a stripped-down, minimum- 
cost I'chide. these extremes being aug- 
mented with six compromise possibili- 
ties. Type MO, one typical com- 
promise, was mote operationally suit- 
able than the minimum-cost proposal 
and was designed specifically to be con- 
verted casilv from a piston engine to a 
turbine powerplimt- 
Design Voriutions 

In design of the sarious configura- 
tions, inriations were purposely made in 
choice of t'pe and arrangement of com- 
ponents. cwcli class of component being 
imalw.ed separately, where possible, for 
relative perfonnance, weight, produc- 
tion cost and maintenance expense. 

Ill addition, tlicre were some otlier 
f.icets ainsidered. For example, some 
.Annv sources believed that the pilot 
.should not base to concern himself 
w ith tail rotor ck-.irance in tight spaces. 
This meant the tail rotor should not 
extend outside the main rotor disk- 
resulting in power and paylo,id penal- 
ties in tho.se designs employing short 
tail booms. 

A standard design was chosen to cx- 



why AMPEX 
squares the 
hysteresis loop 


Ampex Instrumentation Tbpe in- 
herits the same versatility and 
quality which make Ampex first 
in magnetic tape instrumentation. 
Coercivity and retontivity are 
carefully balanced to square the 
hysteresis loop for uniformly 
higher output over the entire fre- 
quency spectrum. This optimized 
B-H curve suits Ampex tape to 
any recording mode; direct, FM- 
carrier, PDM or NRZ-digital. 
The exclusive Ferro-Sheen proc- 
ess makes Ampex the smoothest 
of magnetic tapes. Improved head 
contact means consrsteattv high- 
er output and less noise from the 
very first run, unlike other tapes 
which got “hotter" as they wear 
smooth. 

Smoothness means uniformity of 
output, too, within a range of 
0.2S db on each reel for low fre- 
quencies, a l.fi db range for the 
highs. And regardless of base 
type or thickness, Ampex tapes 
are interchangeable without 
equalization or bias adjustment. 
Ampex Instrumentation and Gen- 
eral-Purpose Tapes are available 
on hubs, NAB-type or die-cast 
magnosium-alloy Precision Reels. 
Widths of tt.’A and 1" are stand- 
ard on either Mylar* or acetate 
base, in the following lengths, reel 
diameters, and base thicknesses: 


tMPK SItKDtID HfE LEHtIHS (Ini) 


SECL BASE THICKNESS (nllU) 



/br complete epeci/icatioTie or 
addiliona! tape iiteraiure, write 


AMPEX 

MAGNETIC TAPE 

»M CHAHrES STBEET. REOWOOD CITr.OAllF. | 
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Energy conversion is our business 


USON 


Just an annoyance? 

A symphonic note? 

Is it harmful? 

How can it be put to use? 
Waste energy? 

What are Its psychological 
and physiological results? 
What is a phonon? 


, inline tlic effects of \ariabk' in speciB- 
calioii on gross weight aiul aist, Tliis 
'tiiulard design represented o inpo- 
thetieal new hvo-pbee design wfiieii 
met nil the spccifiMtions. 

Each of tfic varying designs met the 

« ith wide margins and some just barely, 
the Hiller engineer nnted. There netc 
also wide variations in pilot comfort, 
austeriti and other non-spccifieatinn 

standard design was chosen to ex- 
amine effects of satiations in specifica- 
tion on gross weight and cost, 'lliis 
design represented a hypothetical new 
two-place configuration meeting all of 
the specifications and had comentional 
design features, cqiiipinenf and fittings. 
Ilicn each of the specification variables 
uere varied independently, these in- 
cluding engine E-pe (pistori or turbine), 
fuel t'-pc (aviation or auto gas) rotor 
time delav. oierhaul life, equipment, 
hover ceiling, endurance and paiload. 
New Weights 

.'\s each of tlic specifications were 
i.iticd. a new minimum gross weight 
was obtained representing optimum de- 
signs. An Internationa] Business Ma- 
chines computer program was used in 
tills phase of the study by Hiller. 

Design and specification study re- 
sults were comerted to actual dollar 
cost figures from 5-1 separate vendors 
who provided bids on rotor blades, en- 
gines. transmissions, instruments, elec- 
trical and hydraulic ^uipment, forg- 
ings and extrusions, flillcr’s own manu- 
facturing department submitted com- 
petitive cost bids where applicable. 

Tlic study considered that all costs 
that occurred before production started 
of a fiillv qualified hchcopter should be 
defined as development costs, mcluding 
engineering development, tooling for 
the contemplated total quantity and 
inaniifacturc of preproduction aircraft. 
Inclusion of production tooling as part of 
development cost is based on the fact 
that prcproduction helicopters cannot 
be considered to represent fully de- 
veloped prototvpcs of satisfactory pro- 
duction items unless they ate built on 
isroduction tools, hirst 'prcproduction 
helicopter would not lie built on pro- 
duction tooling, but this cciuipinciit 
should be essentially fully developed by 
tlic time the last prcproduction machine 
i.s produced. 

Number of preproduction helicopters 
vv-.is determined in the course of the 
Hiller studv on the basis of observation 
Ilf prev ious progtains- Nichols concluded 
that on the basis of planned procure- 
ment of 1.000 helicopters, then ap- 
proximately 12 test aircraft would be 
required. Ihis would be the case in 
procurement of a completely new de- 
sign. 

Over-all development costs for the 


RADOP* 



SCORES WITH AIR FORCE 


Sraoaii/opticai 



Del Mar Engineering Laboratorii 
Radop Weapons Training Systen. 
are used extensively in the training of U. S. Air Force and Air National 
Guard pilots. By firing rockets and missiles at inexpensive Radop Tow 
Targets and by using Radop Scorers to measure miss-distances in three- 
dimensions, the Air Force saves U. S. taxpayers millions of dollars and 
introduces a higher degree of realism into training than is possible with 
other more costly systems. 


RADOP SYSTEM COMPONENTS 

1, RADOP TOW REEL — First lo reel a target out in excess of seven miles 
. ..and in less time than requited for the tow plane to reach its firing range. 

2. RADOP LAUNCHER - First launchcr used to eject, low, and recover 


targets in flighl. 



i. RADOP TARGET — First light- 
weight target to contain a special ra- 
dar reflector capable of being picked 
up on GCI radars at slant ranges 
up to 65 miles. Targets also avail- 
able with flares for missile exercises. 

4. RAIXDP SCORER — Fifst Unit to 
utilize motion picture and radar tech- 
niques to provide a positive measure- 
ment of miss-distances during rocket 

For more informalion on Del Mar 
Radop Systems, write for Data File 
Air-532-2. 




a ^ I £/ve//vf£/?w(5 

L/eJC \ LABORATORIES 

international airport • lot angeles 45, California 
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\iiticd configiirjtions studied by llillur 
sliowcd Hiat cnsinccting costs \-aried 
from S2.599 million to $2.7 million; 
tooling varied from $.804 to $1,174 
million; preproduction liclicopter costs 
(based on 500 total production at 20 pet 
month) r.iried from $1.13 to Sl.sOO 
million— total \-ariation being from 
$4,533 million to S5.20S million. 

But the engineci pointed out that 
deselopnicnt cost cannot be the crilerij 
for a clicap helico|jtcr since one should 
expect to increase bis cost (including 
tooling) to attain loner production 
costs. Certain incongruities ncrc pre- 
sented during the study. Hiller engi- 
neering groups had taken piirticular 
pains to design aircraft of as wide a 
larietv and complexity as possible 
within the specifications, but the manu- 
f.icturing and cost estimates did not re- 
flect these differentials to anj-wherc near 

Tor example, one design with a 
I'.ighlv simplified rotor system and 
structure appeared to cost almost as 
much as a design with a mote sophisti- 
cated rotor and structure. 

In reviess ing this situation, Hiller en- 
gineers found that the supposedly com- 
plicated rotor system abosc the swash 
plate cost less than the relatively sim- 
ple controls below the sw-asli plate. 

Ibe reason: the rotor is a bench as- 
scniblv of expensive components; tlio 
controls, composed of rclatisclv cheap 
control sticks, cables, push-pull rods, 
and bell cranks ate installed, adjusted, 
aligned on the production line piece by 


Use of licar ier. but clicaper compon- 
ents does not matkedb- affect liclicopter 
costs, according to Nichols, since other 
more cx|)ensiie components must also 
grow to proi idc the capiicity to carry the 
cheaper components. 

I'lncct of production rate on cost is 
icrv marked at low production rates, 
hut unlike production quantity in which 
learning occurs indefinitely, cost fl.it- 
le iis out at tlic higher rates for most of 
the components considered, llieie .ip- 
pears to be no price .idnintage in ex- 
ceeding some 30 aircraft per montli 
c'Cn up to a quantity of 1.200 lieli- 
copters, be reported. \5'ith very large 
(jimititics. tlie price decrease is due pri- 
marib’ to tiuantity. not r.ilc, Nichols 
noted, considering'a compatibility must 
exist between talc and qnimtity. 

Hiller detcnniiicd production costs 
for each of its two-placc designs on basis 
(,f production of up to 4.800 units at 
rates up to SO per month, I’or a quan- 
tity of 500 aircraft at a rate of 20 per 
montli, unit costs came out ns; Tvpc 
$32,300; Tvpc ,^0, $36,000; Ti-pe AC. 
$28,300; Tiiic AM. $33,000; tvpe M. 

....-nn -T'* . \ r/x c-ieX10. 'T,— , 


MC S25.KiO; Tvpc O. $29,600 and 
Tvi>c OC, $32,000, 

Conipanv noted that the cost target 


uf $15,000 could only be approached 
bi’ sacrificing operational suitability in 
a sub-minimum design. None of the 
designs would attain tlie .\rmy target 
price of $1 5,000 unless there was a 
leqiiiicmcnt for some 5,000 aircraft or 
reduction in tlie specifications. 

North American Plans 
Trisonic Test Facility 

Los Angeles— Expansion of research 
Slid development facilities to test 
manned aircraft designed for triplesonic 
speed is planned by Los .6ngcles Divi- 
sion of N'ortli American .Asiation Ine. 


Cimipani'.'i new El Segundo Labora- 
tories. to be completed and in opera- 
tion bv July. 1959, at a total cost of 
SSi million, will house 115,000 sq. ft. 
of laboratoiv space and expanded f-acili- 
tics. 

Includcxl arc slnictures. tbcmiodi- 
namics, elicniic.il and general libora- 
torics, as well as electronic impedance, 
r.ular and antenna powers. 

First pliase of construction program 
w-as completed last lear with occupancy 
and full scale operation of $5 million 
trisonic wind tunnel. 

The wind tunnel will be furtlicr ex- 
panded by approximately 4,000 sq. ft. 
before July 1- 



This AIrwork Extra Keeps The 


Belly Clean I 


Dirty smears on the wing ... oil 
drips on the hangar floor. Looks 
bad! Most of it could have been 
prevented at overhaul. 

The overhaul manual allows a 
0.006" taper in the valve stem,and a 
minimum clearance of 0.0045" be- 
tween stem and guide. Maximum ac- 
ceptable clearance is 0.0105". But- 
if you get it-youTl also get oil leaks. 
■ Here’s Airwork's answer to this 
problem; First, hone the stem, re- 


ducing the taper to 0.002". Then, 
custom I'eam the valve guide to fit 
the stem. "This holds the tolerance 
between 0-004S" and 0-0065". Re- 
sult: no leakage. 

It takes a high level of careful 
craftsmanship to use this Airwork 
procedure. But it produces a smooth- 
er running, cleaner engine. (A 
cleaner airplane and hangar floor, 
too!) Send your next overhaul to 
Airwork. 



BRANCHES IMi 
WASHINGTON 

NEWARK • MIAMI • ATLANTA 
CIEVEIANO 
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AIRBORNE CAN HELP YOU WITH 
LARGE SPECIAL-DESIGN MOTORS 


Airborne can deeign and develop almost 
any type of large special molor you need 
and supply It in any quantity you re- 
quire. Evidence of this capability is 
found not only in current projects, but 
also in the many different motors de- 
veloped over the years for use on our 
own actuators and electromechanical 
systems. 

Typical of the large special motors de- 
signed and produced by Airborne is the 
one above developed for Waller Kidde 
& Company to power one of its out- 
standing lightweight compressor pack- 


ages. Special features include magnesium 
castings for weight savings; modified 
high-temperature insulation and lubri- 
cants; and a special thermal overload 
protector (Type C protection) to pre- 
vent winding damage at temperatures 
above 400’F. 

Whatever your particular requirements 
in large special-design motors, it will 
pay you to consult Airborne. Chances 
are we can solve your problem in good 
time and al reasonable cost. Write, phone 
or wire for more informaiion. 


AtrDorne Special Design 
Motor E644D-I 

1. 1 15/200 V a-c, 400 cycle, 3 phesa 

(conlerming to MIL-M-7969A) 

2. Rated 1.7 hp at 10,900 rpm— 

10 in-lb full load torque; 25 In-lb 


3. Duty cycle: 30 mln. on et full 
loed/30 mln. off 

4. Ambient temperature: 

—65 to 4-166“F 

5. Altitude: to 50,000 ft 


LINEATOR® . ROTORAC® . TRIM TROL* . ROTOReTTS® . ANQUgear® 



AIRBORNE ACCESSORIES CORPORATION 


HILLSIOE B. NEW JERSEY 



Repneeant.d In Canada by: WINNETT BOVD LIMITED . 74S Mt. Pleasant Rd., Toronto ia. Ont. 




Alouette Demonstrates ASW Capability 


ACOUSTIC-SEEKING torpedoes arc slung betuccii floats of Republic Alouette (left), shown taking off; aircraft is landing on 


.\board USS Liitsoii— Use of lidicop- 
turs to bring Nan- dcstrciict anti-sub- 
marine \\-4tfaro kill potential up to sonar 
gear capahilitv was dcmonsttatetl licrc 
in a scries of ti|icn-sca trials. Project 
I^.ASII. for Dcstrover .Anti-Submarine 
lldicopter. cuncci'cd by the Nitty as 
iiii intctiin me.isuie pending deseliip- 
inciit of advanced anti-subniarinc war- 
fare (•'iSW') systems, brings the addi- 
tional dividend of extending the nscfiil 
life of a World W'ar 11 tinbage destroyer 
fleet. 

Destroyers aUvasa have had to "run 
mcr" submarines to drop depth charges 
or torpedoes- Naver, faster submarines 
with increased underwater speed can 
ewidc attack even though destroyer 
sonar range is greatly increased. 

Einploved as D-ASll, Republic Avia- 
tion Corp.’s Slid .Alouette if (.AW Sept. 
1. p. IS) scrambles from the fanbail of 
,1 tlestroier in pursuit of a submarine 
am-wliitc within sonar r.mgc. Detec- 
tion of the helicopter by a dccp-ninning 
submarine is s-irtiialli impossible; enemy 
.snh skipiitr's first indication of athick 
would be the explosion of an acoustic- 
seeking torpedo agiiinst the hull. 


CERTIFIED ioi diesel fuel opeialion, Akmctfe II is fueled by hydrant from ship's bunkers. 
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The PLANE 

New Douglas DC-8 Jetliner, 
soon to enter commercial serv- 
ice with 18 of the world's 
leading airlines. The four-jet 
DC-8 cruises at 560 to 590 
mph, carries 118 to 176 pass- 
engers, and will cross the 
Atlantic non-stop from New 
York to Paris in just over six 
hours. Fuel capacity on inter- 
national flights exceeds 21 
thousand gallons. 



The PROBLEM 

Coupling and sealing hundreds 
of joints in the DC-8’s fuel 
lines. These couplings must 
be flexible and leakproof. On 
Mark Couplings, Incorporated, 
Los Angeles, the coupling de- 
signer, prevents leakage with 
rubber 0-rings. For these O- 
rings, Douglas tested standard 
rubbery materials for fuel 
resistance, thermal stability, 
resistance to abrasion, weath- 
ering, compression set, and 
shrinkage after fluid immer- 
sion and dry out. 



[ The PART 

simm 

Test requirements for the 0-rings 
were met by a special compound based 
on Silastic^ LS-53, the Dow Corning 
fluorocarbon silicone rubber. This was 
the only material to stand over 1,000,- 
000 cycle flexings without leakage. 


TYPtCAL PROPERTIES OF SILASTIC LS-53 

Temperature range, *F — g# to 500 

Compression ael, %. 22hra@300P ... 22 
Solvent resistance, % swelled 

ASTM No. 3 Oil, 21 days @ 300 F 3 

Jet Fuel JP4, 15 days ® 250 F 18 

For more information write Dept. 0914. 



Dow Coe*nirk0 

CORPORATION 
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REPUBLIC Almicttc's smoke-laying capability is attained by pumping clicmicals directly into 


DASH nipability in dS lir., Jccouling 
to the N’avv, and alrcadv cairt the iiccct- 
snrv soiinr g«ir for suhnwiinc detection, 
and radio and radnr gear i!cce»at> to 
tlircct thu lielicoptcT. Attncliiiig tie- 
down ctibics to the deck and inodifr ing 
the hiiitail guard tail to lh.it it folds is 
about nil that is required. 'Ihc Alouettc 
has been I'A-A-certific-.ited to operate 
its I'lirbomcc-d .Situiistc II-IH turbine 
engine on the same diesel fuel used by 
the destroyer engines, according to Re- 
public, making it unnecessary to c.iny 
am evtia jet fuel bunker on the ship. 

Capability of the destroyer-helicopter 
combination n-.is deinoiistratcd off Long 
Deiich, Calif. USS Hirsim ste-,nncd at 
25 kt. .\hmit two minutes after sonar 
contact wa.s esC.iblishcd the .Mmiette 
n-.i.s .lirhornc with t«o acoustic-scckiog 
torpedoes slung bctucen its floats. Di- 
rected to tlic s icinity of an "ciicinv” sub 
bv ship's radar, tlic helicopter pilot uas 
giecn the drop command by radio. .After 
the toiyicdo drop, the Alouettc laid a 
smoke screen produced by pumpiiig 
chemicals dirceth' into the tail pi|>c. 
Nesv emphasis niiiv be gisen smoke 
screens following tests by Xasi' in- 
sohing introduction of agents into 
smoke which make it opaque to radar. 

The -Alouettc returned to the dcs- 
troser where rearming and refueling 
took about two mimites. Range of the 
turbine-posscred aircraft, with a 370-lb. 



load, is in the vicinity of 75 naut. mi. 

Technique in opcratin| the Alouettc 
from a destroyer fantail is not bevond 
the ascrage pilot's capabilih'. according 
to Republic test pilot Tom Nlason. Vir- 
tii.illy instaiitancom sertical response of 
the turbine-powered hcUcopfer make.s 
landings on the fanh.iil casv. 

The ultimate in OASH would be a 
ehonc-type helicopter. Some estimates 
of the weight required for droning run 
as little a.s 100 lb. Significance berond 
the incrc.isc in pai hrad. dccte-asc in sixe. 
and the cxpeniihihh' of such a drone 


would be complete all-weatlicr c.ipa- 
bilitr. 

Republic also demonstrated the Sud 
Djinn. a helicopter considetabh' smaller 
than the .Alouettc. Unlike .\hniettc. 
which has its rotor geared to the tur- 
bine, Djinn expands the- exhaust from 
its 'I'lirhomecj Paloiistc I\' into the 
rotor bub and out through hollow 
blades to tip exhausts. Djinn actually 
can lift a p.islaad ap|)roximately eqiuil 
lo its own SOO-lb. weight, according to 
Republic, and has a surprisingly rapid 
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Announcing Epsco’s NEW 


DVOM 


ADVANCE IN 



DIGITAL 

VOLT-OHM 

METERS 


• VERSATILE accurately measures both re- 
sistances and AC-DC voltoges ond counts external events, 
tool Directly drives printers, punches ond memory sforoge 
units ond can be directly used os o bi-directional tele- 

• FAST less than 2 millisecond reading time ... up 
to 100 completely independent meosurements per second 
for any system use. 

• EASY TO READ in-line, in-plone visual 
display , . . lamp life up to 10,000 hours . . . numerols I '/a 
inch high . - - outomolic indicofion of polorify, decimal point 
ond mode of operation 



First in data control 


True dependability and versotility have at long lost come 
to digifol volt-ohm meters in EPSCO'S new DVOM. Fully 
tronsislorized . . . odjustment-free , . , no stepping switches or 
relays. Provides precise numericol meosurement of AC-DC 
voltages, resistonces . . . fast, occurote visual or printed 
quolity control data . , . high-speed doto acquisition for 
direct print-out or storage . . , remote indicofion ond data 
transmission over o single line. CompocI, lightweight, port- 
oble — olso for rock-mounting. Write for Bulletin 95801, 
Epsco, Inc., Equipment Division, 598 Commonweolfh Ave., 
Boston 15, Mass.; in the West; Epsco-WesI, 125 E. 
Orongefhorpe Ave., Anoheim, Californio 

DVOM price $1,475 


Ask for o demons/ro/ion. 



McDonnell tl9 Has Varied Cabin Configurations 



I'Aplodcd vicvi of McDonnell 119 ciitcv in U. S. Air Force UCX competition (AW Feb. 9. p. 32) cnipbasiies wide use of multiple load 
(latlis to produce stmcfuml safeh- iu faii-safe design. Fuselage rings are 20 in. apart and stringers ate 6 in. apart; crack slopping design halts 
cracks wlicii they reach first piece of struehJtc. %'iew at tight shows arrangement for radar operator training aircraft. 
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HOW MUCH 

SHOCK 

CAN 



A SYNCHRO 
TAKE? 

Improved Ketay synchros meet or exceed all the requirements of the 
new Mil Spec 20708, superseding all previous Mil Specs— including the 
drop hammer shock test, six blows of 2000 ft. lb. intensity, in 
horijontal and vertical directions. 

Offering great accuracy and dependability, these Ketay synchros can 
perform faithfully under such severe shocks as explosion or recoil . . . 
in missiles or gun turrets, for example, or in submarines subjected to 
the impact of depth charges. 

Stainless steel housing— far stronger than aluminum— and epoxy 
resin potting help make Ketay synchros rugged and shock-resistant. 
These and other design advantages also assure consistent accuracy 
despite extremes of temperature or moisture. Synchros of one or more 
sizes smaller and lighter than previously required can often be used 
because of their superior accuracy. 

Ketay is the only source approved by the Navy Bureau of Ordnance 
currently manufacturing and shipping the new Mil-type synchros. 
Torque and control units (400 and 60 cps) are available in production 
quantities in frame sizes from 08 to 23 at no increase in cost. 

Ketay personnel are organized to work with engineers designing 
advanced prototype control systems. Call or write for help in solving 
your special problems. 

NORDEN 'DIVISION of United Aircraft Corporation 

KETAY /DEPARTMENT, Commack, Long Island, N.Y. 


FINANCIAL 


Report Pessimistic on Industry Outlook 


New York— Pessimism plavs a pto- 
niiuiiccd note in tlic 1959 outlook for 
iiirliiics and aviation manufactured 
coiihiiiicd in Nalional Asiatioii Corp.’s 
annual report. 'I'iic portfolio of this in- 
vcstiiicnt rompanv is primarily asiation 

After criticizini the Cisil Aeronautics 
Board for acting too slowly in the fare 
iiiCTcase crisis and the airlines for their 
lack of unaiiiiiiity, the report adds: 
•'’llic best that it seems logical to 
look for in 1959 is enough recovery in 
its (the airline indnsfry's) standing in 
the capital market so that its «)uity 
base can be broadened without further 
dilution of tlic kind whicii some of tlic 
tmnks were forced to impose on tlicir 
.'tocklioldcrs just to stay alive.” 

Noting the fourth quarter rise in air- 
line earnings, the report also points out 
these looked better than they were be- 
cause of the strike situation. Still, it 
considers evidence of a resumption of 
traffic growth a heartening sign througli 
no indication of "case street" for 1959- 
1960. 

‘‘Having been denied the npportii- 
nitv to put fat on its bones during the 
1950s." the report s;iid. “the re-equip- 
ment revolution of tlie next few years 
and the added capacity which must be 
sold represent a gigantic undertaking 
in relation to a credit structure that lia.s 
l>eeu strctclicd to its utmost limits.” 
Thou|li pessimistic to this degree. 
National on the balance did innease its 


airline holdings lust year in line witlv 
a trend that has gencrallv been fol- 
lowed bv professional investors (AW 
Oct. 6, p, -19: Jan. 26, p. 47). To some 
extent this trend may liavc been in- 
fluenced by technical fiictors-buying on 
the theory that what has come down 
also must go hack up— but a report from 
Bache d' Co. issued about the same 
time as National Aviation Corp.'s sum- 
iiiarv gives a good insight on how the 
market analyzes the situation. 

Jet finandng problems and reduced 
earnings a year ago dcpres.scd airline 
stock prices. Recovery has been sub- 
stantial since then, but the Baclic re- 
port notes that prices ate still well 
below fonner price-camings ratios, re- 
flecting investor dissatisfaction with air- 
line stocks, and thus may still be selling 
at low prices in relation to potential 
earnings power. 

The re-port cites these favorable fac- 

• Traffic growth apparently will resume 
with introduction of new equipment 
and recovery from the recession. How- 
ever, the Bachc report considered tap- 
|)ing of new markets vital. 

• Equity dilution, the tlirc-at of whicli 
was a major deterrent to stock prices in 
1958. was not as severe as feared be- 
cause of unexpected leniency on the 
part of institutions in arranging debt 
financing (AW Doc. 15. p. 37). Dilu- 
tion is still a threat for some carriers, 
heavy debt commitments may handicap 


earnings, and severe restrictions have 
been placed on working Ciipital and 
dividend payments in many eases, the 
report said- But the re-equipment pro- 
gram was tenned essential for growth 
of the industry. 

• “More lenient” policy of the Civil 
Aeronautics Board in allowing a general 
fare increase, reduction of some dis- 
counts and jet surcharges may indicate 
a signifie.int sliift from the previous 
CAB stand that no ease lias been made 
for a rate increase. 

Tlie report recommended United Air 
Lines. Delta ,Air l.ines and Continental 
Ait Lints, the latter as a highly specu- 
lative situation but with considcr.iblc 
potential- Several others appeared at- 
tractive, the report said, naming Ameri- 
can. Northwest, Capital (.is a specula- 
tion on further rate increases) and 
Western. Trans W'orld Airlines may 
be forced into hvrther equity dilution 
as its financing plans mature, the re- 
port said, and National. EastcTn and 
Northeast arc facing problems of in- 
tense competition along similar routes. 

Fortunes of the four inanufacturcrs- 
Bocing, Douglas, Convait and Lockheed 
-who arc building the U.S. turbine 
transports for the major trunks arc 
bound up in this sitiuition. 

‘‘As matters stand today." the re|)ort 
said, “not one of tlie four builders lias 
cnougli orders in hand to recover what 
has been invested in the design, de- 
velopment and testing of its first jet 



Convair Envisions Mach 3-5 Supersonic Transport 

Aitisfs conception of a Mach 3-5 supcisonic passenger Iranspoif was prepared by Coiiv-Jii Divisiuii of C.encriil Dynamics Cotp. AirciafI 
nniild cruise at altitudes of 60.000 ft- or liiglic-t, according to design report by R. C- Scbold. Consair vice president (A53' Feb. 2. p. 38t, 
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fast-maturing Tl infrared systems advance IR 
early warning, reconnaissance, tail-warning... 


Ali^ut development of the precocious infrared sciences at Texas 
Instruments has brought this versatile field to new levels of sophisti- 
cation — a maturity that spells design simplicity in complex systems, and 
permits expert use by inexperienced personnel. The keys to this new 
status for infrared are new optical materiats, new materiali/ayaiems/ 
application matching techniques, advanced detector cells, and low-noise 
transistorized circuitry — all pioneered by Texas Instruments. 

This experience can work for you immediately, whether your particular 
interest is reconnaissance, distant detection, early warning, tracking, tail- 
warning, or merely curbing a heat-seeking missile's tendency to chase 
the sun. To obtain IR technical services, backed up by the capacity to 
produce in any quantity the systems you require, properly cleared 
military or industrial personnel contact SERVICE ENGINEERING 
DEPARTMENT: 

TeXASOSIn STRUM ENTS 

^ INCORPORATED 


apparatus divlaion 



airliner. Their combintd imcitmcnf in 
{list this phase is on the order of $500 
million and has been written off as 
made. 

"Howcicr, to rctritic it in full solely 
as a commercial venture, a high degree 
of ingenuity will be called for and the 
radical step of accepting some trade-ins 

Despite their reluctance to enter tlic 
area as principals in the disposal of 
excess e^quipinent. the report said these 
manufacturers have recognized that a 
collapse in tlic used plane market would 
stifle jet sales and haic boned to such 
radical .steps as trade-ins. 

The report criticized the .Administra- 
tion for its complacency in the missile 
and spiicc field in face of Russian com- 
petition, Placing a ceiling on defense 
spending when there is a question of its 
adeuuacy is a calculated risk that need 
not be taken, the report asserted. 

favotablc descloprncnts mentioned 
in the report included: 

• Establishment of tlic Federal .Ai iation 
Agency, 

• Issuance of the Chcrtnelon report, 
bringing into focus publicly the prob- 
lems of the airlines. 

• Continued strength of the business 
flsing field. 

Changes in the corporation's port- 
folio last year included; 

• Eliminated; Bendix Aiiation Corp.; 
KLM Royal Dutch .Airline-s; Northeast 
Airlines. 

• Added for first time; Anipc.v Corp.; 
Grumman; flewlctt-Packard; IloSman 
Electronics Corp; Lockheed .Aircraft 
Corp; Shitliam Instruments; Thiokol: 
Varian Associates, N'ortliwest .Airlines. 

• Increased presious holdings: .Aerojet- 
Ceneral; Marqiiardt; North .American 
Aiiation. and American, Braniff, United 
;md W'estera Air Lines. 

• Decreased previous holdings: Boeing 

(offset by purchase of Boeing comerti- 
ble debentures): Cessna; Cti:mcf 

Vought; Douglas; General Dynamics; 
Martin; Thompson Ramo W'ooldridgc; 
United .Aircraft; Pan .American. 

Market lahie of the total portfolio 
lias giicn at $22, 459,572 compared 
ii ith ait average Cost of SI 5.775.245. 

Manned Plane Need 
Remains, Peale Says 

New York— United States air defense 
philosopliy is moving toward a "mixed” 
.Air Force which will combine manned 
aircraft supplemented bv missiles, ac- 
cording to Mundy I. Peale. president of 
Republic Aviation Corp. 

lie said he "wouldn’t want to hazard 
;i guess” on the proportions of manned 
•lirctaft to missiles, but he empliasizcd 
to the New York Society of Sccuriti' 
•Analysts here last week that "there will 
always be need for manned airborne 
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Baby, it’s HOT inside 



No matter where it comes from . . . 
\illra-high angular velocities, skin-friction, 
conduction or radiation from burners . . . 
today’s airborne bearings spin in tempera- 
tures that :^roaeh ever closer to the soften- 
ing point of conventional steels. 

Unceasing research work here at Roll- 
way strives for new understanding and con- 
trol of limiting forces . . . and for practical 
metallurgical combinations that wilt enable 


• TYPtCAl OF ROllWAY R & D WORK IS 
YHIS JET AIRCRAFT HYDRAULIC PUMP BEAR. 
ING. FEATURING A BROACHED INNER RACE. 


ENCmeYa'lNO OFFIC0: Syrac», • kl'PK • Ckliag, • PmMI 4 r,t44l4 4 FMibgigh 4 


aerodyne engines Co fly faster, higher and 
further with less mechanical friction drag. 

Bollway service extends all the way 
from down-to-earth estimates of lead time 
to closely-held schedules of delivery dates. 
Maybe we have what you want now on test 
Costs nothing to find out. Just write or wire 
Rollway Bearing Co.. Inc., 582 Seymour St., 
Syracuse 4. N. Y. 

ROLLiunr 

BEARINGS 
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lor the reentry vehicle ot tne next Air torce iubm . 

Avco 




Critical problems in weapons 
system testing: the reduction 
of test (me with increased 
test reliability . . . the 
reduction of equipment costs 
with increased test flexibility. 


The search for a system 
meeting these requirements 
has led to the SCATE concept 
of standardized block design. 
SCATE — Stromberg-Carlson 
Automatic Test Equipment— 
embodies existing hardware 
as a nucleus. 

Implementation with special 
stimulus generators and 
response monitors rounds out 
the SCATE system, which 
meets the testing needs of any 
weapons system, component, 
or sub-assembly . . . 


and is flexible, 
self-checking, self- 
calibrating . . . 
brings lower cost, 
new speed and 
reliability to 
weapons testing. 
Brochure available 
on request. 
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vehicles, whether they be aircinft or 
space vehicles." 

Pcalc noted that in developing nris- 
sik's, "uc must teinembcr that we face 
the incredibly difficult job of trying to 
duplicate the human skills of a pilot 
with mechanical, electronic and other 
control devices. In iiiv opinion, we will 
noci completely do this." 

Peak' also cited the rising cost of 
aircraft compared with the "ciinniious" 
cost of missiles. He claimed tliat. in 
production quantities, one intcrconti- 
ncntiil ballistic missile «ing mav Cost 
SI billion. 

Discas.siiig Republic's financial pic- 
ture. Peak said the company lias a cur- 
rent Iwcklog of S-12.019,000 and said 
indications now are that Republic will 
later negotiate contrac'ts to carry pro- 
duction through 1962. Republic F-105 
niimdcTcliief jet interceptor is pro- 
gramed for production through 1962. 

Mo estimated Republic sales for 1958 
will be about S205 million; net income, 
based on preliminary figrtres, will be 
about $5 million, with earnings per share 
about S3-I9. against S4.15 in 1957, 
Peale predicted lliat in 1959. although 

t rodnctiiitv will increase, sales will be 
Avet. explaining that this is due to 
■‘accoimling trcatincirt given to differ- 
ent type contracts.” 

The company uiil niosc from a cost 
plits fixed fee to a fixed price basis, re- 
cording sales and earnings onls' upon 
phs-sical delivery of aircraft, as con- 
trasted with progress bills and tcim- 
bnrsements made on cost plus fixed fee 
contracts. 

Republic’s working cnpit.il at the end 
of 1958 fiscal year is about 536,088.000, 
or the equivalent of 524.48 a share, 
marking a hike of some 51,158,000 in 
working capita] during the year. 

Defining the F-105 as “the most vet- 
siililc weapon systenr ever devised," 
Pcnic said the airplane is constantly be- 
ing changed and improved to improve 
design . . . “pustiiiig obsolescence 
further into the future." lie continued; 

“W'Ivcn vve teach that inevitable 
point-of-no-rctiirn. vve have plans for 
second and third generation F-105s . . . 
radical new models like twin-engine 
STOL and VTOL versions, a strike 
rceon version, a multipurpose export 
version for the N.VrO coimttics.” 
Tumini to Republic’s diversification 
program. Pcalc said the Missile Divi- 
sion should show abont S6.4 million in 
sales for I'iscal 1958. a yc.ir in which it 
doubled its business. Me pointed out 
that the division this year will build ex- 
perimental versions of the Swallow 
supersonic drone, in addition to service 
test production work on the SD-3 pro- 
peller driven drone. 

Republic, he said, also has under- 
taken comprehensive study of an anti- 
ICBM missile and an anti-satellite mis- 


QUICK 

CHECK 



ferrous metal particles present in 
the lubricant. These particles 
bridge an electrically insulated 
gap and complete an electrical 
circuit for a positive reading on a 

This quick, positive check pro- 
vides an advance warning of pos- 
sible internal breakdowns before 
in-flight failure. 

A continuous In-flight warning 
system can be provided by wiring 
the Chip Detector to the pilot’s or 
flight engineer's panel. 
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Terrifically 
thrifty. . . 

Unlimited in 

New (Mode! 734) A. 

Heavy Duty 9 

ELECTRIC TRUCKSTER 

Built to carry a halt-ton payload plus operator and passenger, the throe- 
wheeled Cushman 734 Electric Truckster is a versatile and penny-pinching 
performer. You save money, gain convenience in Hght plant super- 

other jobs. Built for rugged duty with a big 45%'’ by 61% flat bed, the 
Cushman 734 Electric Truckster travels up to 50 miles vrithout recharging- 
Fiber glass cab is available as optional equipment. 

I CUSH^TjTiorORS 


Fluoroflex-T (Jefhn) hose for high pressure systems 
now tested to the new Resistoflex standard of 



instead of industry-recognized 100,000 cycles 

RESISTOFLEX Corporation, Roseland, N. J. 


ENGINEERS 

• Design • Research • Development 

• Electrical Controls • Gearing e Bearings 

ProjecN include contlont speed drives, 
hydraulic motors, pumps and other com- 
ponents for commercial and military air- 

Send Resume end Techm'col Background Data fo: 

SUNOSTRAND Personnel, Dept. A, 1401-23rd Ave., Rockford, III. 

SUNDSTRAND AVIATION 
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silc. iiUing uitli other sophistitxitcd 
projects. 

In the helicopter field, sales of the 
Sud .\louctte II arc "not easily come 
bv.” Pealc mentioned. The dilEcuIh' is 
not with the product, he explained, but 
ill the tight financing position of op- 
erators. Republic is taking "a lung, 
serious look” at the Sud Model ^200 
triplc-turhinc helicopter {.W Dec. 29. 
p. 25) which Pealc said has potential 
tor local transportation and commuter 
sen icc operations. 

In the research and deielopment 
field, which has S55 million earmarked 
for Republic's varied programs, between 
S8-I0 million will be spent this year, 
mostly in consttnctioii and outfitting of 
the ne«- Engineering Research &• Dc- 
\-elopment Center on Long Island. 

Pealc said, in rcfacnce to Republic’s 
Rd’D and space tecliiiology efforts, “un- 
fortunately there seems to be an impres- 
sion that this was a sudden do-or-die 
decision on out part." Generally, he 
said, the program simply reflects long 
standing company policy of "keeping 
on fop of rapidly changing technology." 

Projcct.s include; 

• Studies on practicality of establishing 
a manned obsenation post on the 

• Complex formula for determining 
proper trajectory for a lunar probe 
which has been worked out by Repub- 
lic scientists. 

• Study prr^ms on bat oils, magneto- 
hvdrodynamics, and protective coatings 
to withstand Mach 5 re-entry tempera- 

• Proposals for a manned hypersonic 
bomber for Strategic .\it Command- 

Rroublic, Pealc noted, also has done 
considerable development work on 
strategic otbital re-entry vehicles for the 
period bchvecii 1960-70; an earth orbit- 
ing boost-glide weapons system, plus a 
proposal to ^ut a man in space and te- 

AMC Contracts 

Wrigltt-Patterson AFB-Oliio; Follow- 
ing is a list of unclassified contracts for 
S25,000 and o'cr as released by the 
Air Materiel Command; 
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Versatility 


Want an electronic team to fulfill your precision requirements? A facility geared 
to short lead time? Dedicated to absolute adherence to your specifications? Con- 
sider BJ Electronics’ proven record of successful accomplishment in development 
of such diverse products as: Detectolab nuclear instruments, Northam miniature 
magnetic tape recorders and Vibrotron FM transducers. Here’s experience gained 
from production of atmospheric sounding rockets (OWL), mobile radar test vans 
(SAGE) and sensitive transducers and accelerometers (ATLAS). Here’s an organ- 
ization able to adapt to your requirement without loss of time ... or sacrifice 
of quality. Consider your need, then . . . consider our problem-solving versatility. 

Facilities brochure on request. BJ Electronics, Borg-Warner Corporation, 
3300 Newport Boulevard, Santa Ana, California. 



The 

Record Breaking 
Rotodyne 



191 m.p.h. 

Proved the world’s fastest rotorcraft 


(Saijfc/ F.W./. Confir 



rnmmrj'oiyn. 
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vend bj Napier hlanj turbo-props 


THE FAIREY AVIATION COMPANY LIMITED 
HAYES • MIDDLESEX 
ENGLAND • AUSTRALIA • CANADA 


THE KAMAN AIRCRAFT CORP. 
BLOOMFIELD, CONNECTICUT 



Avoid false 

test results with 

GLENNITE 

internally 
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SAFETY 


State Deparlment Report on C-130 Crash in Rnasia! 



ARTICLfS ftom So^-etskaya Aviatsyia, Russian Air Force DaDy newspaper (reproduced in part 
above), conhun what is apparently a description of the attack. The caption to the top photo 
reads— "Operator Junior Sergeant A. Gvozdev, Komsomol member rated esceilent in couihat 
and politicaj training, is tracking the target." In the bottom photo of Russian airmen appa- 
rently working at a situation plotting board, the caption reads-“In the i*ott^ph (left to 
right) Navigator Captain N. Romanyuta, Plotters Privates D, Parakcev, N. Budarin, S. Ichin." 


U.S. Monitors 

{U. S. State Department after several 
months investigation has (oimally charged 
that Soviet interceptors attacked and shot 
down a U. S. Air Force Lockheed C-BO 
last Sept. 2. The Deprlmcnl savs the un- 
armed aircraft, which crashed inside the 
Soviet border, was attacked on the Turkish 
side of the border while taking part "in a 
world wide Air Force project to studv the 
prowgatioii of radio u-aves transmitted by 
V.S. radio stations." Ai) 17 crea-member’s 
aboard the aircraft are believed to have been 
tilled. The Soviet government has conceded 
that the C130 crashed iirsidc USSR ter- 
ritory but denies it was attacked bv Russian 
planes. To back its claim that the C-130 was 
attacked aud shot down, the Stale Depart- 
ment has released translations and photo- 
stats of two articles from Sovciskava Avia- 
tsyia, Russian Air Force daily newspaper, 
apparcntli describing the attack; what the 
department describes as a transcript of an 
intercepted radio contersafion between the 
Soviet pilots who attacked the American 
plane; a chrorroiogy of its protests, and the 
Soviet replys. AviATioK \\'erk is reprint- 
ing the articles and reports in full.) 

On Sept. 2, 1938, an unarmed United 
States Air Force C-130 transport aircraft 
disappeared while on a flight in Turkey. 
Seventeen men were aboard the plane. 

As the result of an investigation con- 
ducted by the United States -Air Force in 
EuroM (US.AFE). it u-as determined that 
the plane had been intercepted and attacked 
by Soviet fighter aircraft in the region of 
the Turkish-Soviet frontier near Kars, Tur- 
key, following which it had crashed in flames 
in Soviet .Armenia. On Sept. 24, 1958, the 

United States authorities. 

Mi$$ing 11 Men 
The U.S. govcmmeiil has repeatedly 
pressed the Soviet government for the re- 
turn of the missing i 1 membets of the 
crew of this pbne or for information re- 
garding their condition and whereabouts. 

In its latest written communication on this 
subject, a note of Oct. 16, 1958. the Soviet 
government repeated its earlier denials that 
any further information was available regard 
ing members of Hic crew of the plane. 

On Nov. 13, 1938, Deputy Under Secrc- 
tary of State Robert Murpny made a lengthy 
oral representation to Soviet Ambassador 
Mikhail A. Menshikov, presenting him with 
evidence that Soviet fighter planes had inter- 
cepted the C-130 and shot it down without 
regard to the rules of civilized inlemational 
practice. Mr. Murphy said that the United 
States wished a settic'meiil of this case. He 
emphasized th.it sonic of our men had been 
killed, that there were certain rules of con- 
duct in the civilized world, and that the 
United States government hoped the de- 
sired information regarding the 11 miss- 
ing men would be promptly forthcoming- 
The Soviet ambassador said that he would 
convey the details of this representation to 
his gos'cmment, (.A full account of Mr. 
Murphy’s representation is included here.) 

Tlic Soviet government did not reply to 
this representation. 

On Jan, 7. 1959, the \hcc President of 
the United States received the First Deputy 
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Soviet Attack on Air Force Transport 


Cliairmiii of the Council of Ministers oi 
the USSR., Mr. .Anastas I. Miiojan. Dm 
uig the course of their conversation, the 
\'ice President raised the question of the 
11 missing crew iiicmbets of the C-I3U 
Referring to the desirability of reducing ten- 
sions between the United States ,ind the 
Soviet Union, the A'icc President said it 
would be useful to make progress on matters 
like this one. He said it would be helpful 
if the Soviet government gave the United 
States government an indication or a state- 
ment aliout what had happened to the men 
involved. The Vice Presiaent said that Ihc 
C-130 case has great emotioii.d impact in 
the United States. Great concern is felt 
about this case by the .Amcriciin people. 

Mr. Mikosaii replied that the Soviet gov 
emment liad giien all the information it 
had. He said that there was no sense in their 
tiving to hide anything and wondered why 
the -Americans were so suspicious about this. 

The Secretary took up with Mr. Mikosan 
on Jan. 16, 1959, the destruction by Soviet 

S lanes of the unarmed C-I3fl and asked 
IT information regarding the 1 1 missing 
crew members. He pointed out that rc- 
.sponse bv the Soviet gmemment to our 
representations would help to .satisfy seri- 
ous anxieties felt bv the American people, 
who want the missing men returned, and 
that a meaningful response would be a 
helpful step from the standpoint of United 
States-Soviet telations. 

Mr. Mikoyan said that the Soviet govem- 
mcnl had done all that it could, th„t all the 
bodies had been returned, and that the 
Soviet government did not know about any 
other personnel. Mr. Mikovan protested 
that there would be no point in tlie Soviet 
government holding any bodies or living 
crewmen, and he expressed the Soviet gov- 
ernment’s lack of understanding and irri- 
tation over the U. S. government’s insistence 
concerning this case. He denied that the 
plane had been shot down, asserting that 
It had crashed. 

In view of the refusal of the Sosiet gov- 
ernment to respond satisfactorilv to this gov- 
emment’s representations on this case, the 
United States government reserves its rights 
ivith reference to the human and material 
1os.ses incurred as a result of the Soviet action 
of Sept. 2. 1958. 

The remains of six members of the crew 
of the C-130 were . . . returned to United 
States authorities on Sept, 24. 1958. 
Murphy Presentotion 
On Nov. 13, 1938. Deputy Under Secre- 
tary of Slate Robert Murphy rcceiied Soviet 
.Ambassador Mikhail A. Xlcnshikov. who 
was accompanied by Maj. Gen. Mikhail N. 
KoUiouk. .Air .Attache of Ihc Soviet Em- 
bassy- at AA'ashington. 

Mr. Murphy recalled .Ambassador 
Menshikov’s pst statements regarding his 
desire to promote improved U.S.-USSR 
relations and better undcrstaiiding between 
the tyvo countries. He then referred to the 
loss of the United States Air Force C130 
in Sosiet .Armenia on Sept. 2. 1958. as a 
cause of grave misunderstanding, lie ex- 
pressed the hope that the .Ambassador 
would cooperate in removing this misunder- 
standing. 


Mr. .Mu^liy told the ambassadut that 
it was dilncult for the United States 
guv'ernment to understand yvhy the Soviet 
government had supplied iiu iiifoniiation 
regarding the crash until Id days after 
Ihc iiiddent had occurred and then had 
furnished only a fragmentary report. Mr. 
.Murphy reviewed the facts in the ease 
and mfuimcd the amb.issadut that it ap- 
pe.srcd to the United States goyernment that 
the .American pilot, as a result of the sig- 
nals transmitted by radio beacons m Soviet 
Georgia and .Armenia, had probably made 
a iiavig.ition.il eiror which asolled in his 
unintentionally uossing Ihc Soviet border. 
The plane, having thus flown into Soviet 
territory, had been shot dosyn bv Soviet 
fighter aircraft yvithout regard to the rules 
of civilized international practice, as thoiigli 
it yvete an enemv airaaft. Ilie tail asseniblv 
had been shot off and Ihc pl.aiic had fallen 
out of control. 

There had been 17 men in the plane, 
hut the remains of only six men had been 
ictumed to the .American authorities. Ac- 
cordingly, the United Stales govcmmcnl 
was making this demarche to the Soviet 

S vernment through Ambassador Menshikov 
r information in the possession of the 
Soviet government regarding the men who 
were still missing. Mr. Murphy said that 
he could not emphasize enough the gravity 
with which the United States government 
viewed this case. The United States gov. 
cniment ysanted the facts. It wanted to 
know sshat had happened to the men. 

Since the ambassador had questioned Mr. 
Murphy’s statement that the United States 
plane had been shot down by Soviet fishier 
aircraft, Mr. Murphy offered to have ptyed 
for the ambassador a recording of the radio 
conversation between the Soviet pilots who 
had shot doyvn the C.130. ’The ambassador 
declined to listen to this recording, saying 
that he was not competent to assess it from 
a technical point of view. Mr. Murphy ex- 
plained that It was lor that reason that the 
Soviet .Air Attache, Genetal Kostiouk, an 
aviation expert, had been invited to accom- 
pany the ambassador on his call. Mi. 
Murphy explained Ih.st the ambassador 
had hm summoned m order that facts 
known to the United States government 
might be communicated to him as Soviet 
ambassador to the United States for convey- 
ance to his government. Mr. Murphy said 
llial it was -Ambassador Menshikov’s re 

J ionsibilitv. as .Soviet ambassador to the 
nited States, to listen to the representations 
that were being made to him. The Soviet 
ambassador nonetheless refused to listen to 
the tape recording. Mr. Murphy then gave 
Ihc ambassador .i transcript in Russian of 
the recording. 

.Ambassador Menshikov slated lh.it the 
Soviet goveniment had replied to the notes 
addressed to it bv the United States |o\- 
ernment on this matter ,ind sn^sted ttrat 
these replies represented all the information 
.lyailablc to the Soviet government. Mr. 
Mutphv replied that evidence in the pos- 
session of tlic United States government in 
dicated that additional and very important 
information was available, and added that it 
yvas the intention of the United States gov- 
ernment to pursue this ease further. Air, 


Murphy said that the United States gov- 
ernment wished a settlement of this ease. 
He emphasized that some of our men had 
been killed, that theie were ecrtJin rules of 
conduct in the ctvilized world, and that 
the United States goycrnuieiit hoped the de- 
sired information regarding the missing men 
would lie promptly lorthryiming. 

Mr. Murphy then briefly reviewed the 
case once more, pointing out that the op- 
eration of Soviet radio he,uons in the area 
might e.isily liavc induced a navigational 
error on the part of the pilot. He said that 
the plane had entered Soviet airspace in 
error, and not intciitiuiully, 

Air. Murphy then read most of a transla- 
tion of any article entitled "Great Skill; ,A 
Swift .Attack," which had been published 
111 Soviet .Aviation, the ncsvspapcr of the 
Soviet Ait Force, on Sept. 20, 19i8. When 
he had concluded, the Soviet ambassador 
asked Mr. Murphy whether what had been 
read were fiction. Mr. Xfiirphy then handed 
the ambassador photosLitlc copies of Ihc 
article and a preceding one on the same 
subject. Mr. Murpliv once more told the 
ambassador that the United Slates govern- 
ment regarded this case svith extreme grav- 
ity. .Ambassador Menshikov said that he 
would comey the details of this reptesen- 
lation to his govcmmcnl. 


incident Chronology 

• Sept. 2; .All unarmed US.AF C-15U trans- 
port aircraft, attached to the 7406th Support 
Squadron based at Rhine-Main .Air "Base, 
Frankfurt, Germany, disappears between 
Trabzon and \ an, 'l urkcy, svhilc participat- 
ing in a world-wide .Air Force project to 
study the propagation of radio waves trans- 
mitted by United States radio stations. The 
plane was on a flight from .Adana to Trab- 
zon to A'an and back to .Adana, all within 
Turkey. Aboard the aircraft weiei 

Capt- Paul E. Duncan, AA'ashington, 
D. C. , 

First Lt. John E, Simpson, Richland, 

Capt. Rudy J. Syvicstra. Compton. Calif. 

First Lt. Ricardo M. A'illartcal, Laredo, 

Capt. F.dward 1, Icruss, New Haven 

Sgt. Leroy Price, tfodgeviile, Ky. 

Trehnical Sgt. .Arlluirl.. Mcllo. Erie, Pa. 

Alastcr Sgt. George P. Petrochilos. Levit- 
town. Pa. 

.AirciaflMiian I'irst Class Robert ). Oshin- 
skic, Sliamokin. Pa. 

.Aircraftsman Scsiind Class fames F. Fer- 
guson, Jr„ LaPortc, liid. 


,\SC Archie T. Boiirg, Baton Rouge. I.a. 
,\SC Clement O. Mankins, Faytttc, Pa. 
ASC Gerald It. Medeiros. Ness- Bedford, 
Mass. 

The rurkish govcminenl and Ihc .Air 
Force begin an intensive search for Ihc miss- 

• ^i^t. 6: The .American Embassy at Mos- 
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RATE GYRO 


.. . three to four ounces In weignt, 
this rugged unit has 0.5% linearity 
to half range, 2% to full range. 


CONSTANT- 

DAMPEID 



. . . requiring NO HEATERS, with 
compensated damping 0.5 ± 0.1 
from -45' to +210’F; AND, on 
special order from — 60‘F to +210‘F. 



RATE GYRO 


. . . units on test exceed 
10,000 hours at ISO’F ambient, 
7,000 hours at 200' F ambient. 



500 G’s shock 
30 G's to 2000 cps vibration 


the 

H-3 SERIES 



I, Norwoed, Moiiochkrretli 


no 


con- dcfiven a note to the Scnict Mmistrj 
of Foreign Affairs, and the American Em- 
hass)- in Tehran orally approaches the Ira- 
nian Foreign Ministry, asking for any asail- 
ablc information regarding the plane and 

• Sept. 8: The Soviet Foreign .Ministry 
orally inforrrvs the -American Kmbassv at 
Moscow that the Soviet authorities con- 
ducting the investigation requested in the 
embassy’s note of Sept, fi desire to kno«' 
in what region the plane might have ap- 
proached the Soviet border. In response 
to the embassy's question, the Ministry 
states that the Soviet authorities have no 
information about the plane. 

• Sept. 12; The Soviet Foreign .Ministry 
delivers a note to the .American Euibasss* at 
Moscow ill which it is stated that a US.AF 
aircraft has been found T9 kilometers north- 
west of Yerevan in Soviet Armenia. The 
note further states that remains of bodies 
were found "from which it is possible to 
assume that six members of the plane ctesv 
perished." The note charges a deliberate vio- 
lation of the Soviet frontier. In answer to 
oral questions put by the llnitcd States 
Charge d'.ABaires. Riehard il. Daiis. the 
Soviet Foreign Ministry states it has no 
further information to add to that given in 
the note. The Charge d’Affaires requests 
that a further search for the missing men be 
made, that an officer of the embassy or an- 
other United States official be peraiitted to 
visit the crash site of the plane and that 
anangcnients be made for the transfer to 
.American aiithoritv of the remains of the 
six crew members mentioned in the Soviet 

• Sept. 13: The American Charge d'.Affaircs 
in Moscow delivers a note to the Soviet 
Foreign Ministry requesting information as 
to the whcreahdnts and condition of the 
11 missing men and stating that the 
United States expects full ttwperation from 
the Soviet government in granting access to 
the crewmen and in returning tRem. The 
note also requests that representatiyes of the 
embassy accompanied by technical experts 
as may be required to investigate the circiim- 

thc scene of the crash an^ that facilities be 
extended to them for effecting identilication 
of the victims and arranging nir the transfer 
of their remains to appropriate United States 
authorities. The note goes on to reject the 
Soviet charge that the plane iiitentionallv 
violated the Soviet frontier and states that 
the United States government is unable to 
understand the delay of the Soviet authori- 
ties in furnishing it with the Hinited infor- 
mation contained in the Soviet note of 
Sept. 12 or the oral denial of anv informa- 
tion made by a Foreign Ministry official. It 
states further that the United States Air 
Force has information to the effect that the 
plane was intercepted by three Soviet fighter 
aircraft in the region of the Soviet-Turkish 
frontier, that following the interception the 
plane proceeded eastward under the control 
of the Soviet aircraft, and that shortly after 
this an explosion was heard and a large col- 
umn of smoke was observed rising at a point 
within Soviet lerritorv. Finallv, the note 
demands complete information regarding the 
circumstances surrounding and following the 
Interception. In answer to a question of the 
Charge d’Affaires, the Ministry official to 
whom the note ivas delivered repeats that 
the Soviet authorities have no further in- 


fomiatioii regarding the missing men. 

• Sept. 15: ’I’hc .American Charge d'.Affaircs 
in Moscow, Richard 11. Elavis. asks Acting 
Soviet Foreign Minister Kuznetsov when a 
reply to the note of Sept. 13 will be forth- 
coming and if he has any further infoim.y- 
tion on the missing men, painting out the 
anguish suffered by the men’s relatives. Tlic 
.Acting Forcigii Nlinistcr replies that he has 
no further information, tliat a leplv will 
be expedited, and that these unpfeasaiit 
affairs would be avoided if .Ametitan planes 
would stop penetrating Soviet airspace. 

• Sept. 17: Soviet Deputy Foreign Minister 
Firvubin repeats the answers given two day s 
earlier by tRc acting foreign minister to tlic 
same questions pnlbv the -American Charge 
d’ .Affaires. 

• Sept. 19: nie Soviet Foreign .Ministry 
replies to the American Embasiy's note of 
Sept. 13. The reply slates that the Soviet 
government has no information on the 11 
missing crewmen and indicates the willing- 
ness of the Soviet government to transfer to 
the Amerie.m authorities the remains of 
six members of the crew found at the site 
of the crash. The note denies that Soviet 
fighter planes inlercroted the US.AF C-130 
in the area of the 't'urkish-Sovict fronfiei. 
The .American Charge d'.Affaires again 
presses the .Acting Soviet Foreign Minister 
for information on the 11 missing men hut 
is told that the Soviet government has no 
information .ibout them. Tlve Charge 
d’Affaires also reiterates the request that 
.American officials he permitted to examine 
the wreckage at (he scene of the crash, but 
is informed that this would not be possible. 
In response to a question, the .-Acting Soviet 
Fotei^ Minister tells the .American Charge 
d’.Affaircs that he has nothing to add to 
what is ill the note concerning the circum 
stances surrounding the crash. 

• Sept. 21: The -American Embassy at Mos- 
cow delivers a note to the Soviet Foreign 
Ministry again requesting information on the 
missing 1 1 crewmen. The note also requestv 
the transfer without dclav of the remains 
and all materials which will facilitate identi 
ficalion of the six airmen who are known to 
have perished. 

• Sept- 24: The remains of the six airmen 
are delivered hy the So'ict authorities at 
Leninakan on the Soviet-Turkish frontier 
to the .Air .Attache of the .American Embassy 

• Oct. 3: 'The -American ambassador at 
Afoscow hands to the -Acting Soviet Foreign 
Minister a note requesting further inform.i 
Hon on the plane. The note repeats the 
description of the interception of tlie US.AF 
C-130 by Soviet fighter aircraft in the 
area of the Turkish-Soviet frontier and 
slates that it must be assumed that the 
So' iet fighter pilots involved have knowledge 
of the circumstances surrounding the crash 
of this unarmed pbne. The note states that 
in view of this, the United States govern- 
ment cannot understand vvhv the Soviet gov- 
ernment appears unable to furnish informa 
tion on ifie circumstances of the crash or 
on the whereabouts and condition of the 
missing 11 airmen. .After again rejecting the 
Soviet charge that the C-130 intentionally 
violated the Soviet frontier, the note requests 
information on the crash and on the miss- 
ing men. requests that United States tech- 
nical experts be permitted to examine the 
wrccka^ at the crash site, and states that 
the United States reserves the right to full 
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Lunar Unicycle 


This 30-foot high Unicycle is designed for 
preliminary exploration of the Moon, 
once a base camp has been established. 
It’s entirely constructed of inflated, rub- 
berized fabric, with the exception of 
strengthening members, hatches and a 
few other items of equipment. Gyros 
stabilize and steer the vehicle; electric 
motors furnish the driving power. 

Electricity for the motors and instru- 
mentation comes from solar batteries 
mounted In the •■parasol’'. The cleated, 
rotating wheel upon which the Unicycle 
travels is made of inflated tubes. A spare 
wheel, carried around the body, acts as 


a bumper in traversing narrow defiles. 
Built in two sections, these wheels are 
assembled by belt-lacing type fasteners. 

The upper level, the navigating and 
communications deck, is ringed with 
recording and surveying instruments. 
Living Quarters make up a middle deck 
and below is the hold with supplies, 
spacesuits. oxygen equipment and spare 
apparatus. 

In the background, two of the expedi- 
tion's ferry ships are seen; one landing, 
one unloading In the bright Earthllght. 


ENGINEERS • SCIENTISTS 
AMtA needs key men to augment a 
broad research and engineering program 
in missile guidance and space technol- 
ogy. As designer and developer of all- 
inerfial navigation systems for ATLAS 
and TITAN ICBM's, AftMA provides a 
stimulating atmosphere where creative 
talents can develop. Write to E.C. Lester, 
Professional Placement, AW-2, AttMA 
Division, Garden City, N. Y. A Division 
of American Bosch Arms Corporation. 


AMemCAfV BOSCff ABMA COBf>OflATiO/V 
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What the eye would see on the other side of the moon has intrigued and defied the imaginations of scientific 
minds for centuries- But there’s another way to look at moon trips— from a very much down-to-earth point 
of view. The Space Age is built upon the ingenuity and capabilities of American scientists and engineers 
who have solved the myriad problems of the space arts— propulsion, stabilization, and control of launching 
vehicles— and the transmittal, reduction, and analysis of data so that man can comprehend the scientific 
import of his achievement- The Telecomputing Corporation, through the specialized activities of its six 
divisions, has contributed significantly to advancements in each of these areas of the space arts. Look to* 
the skills, experience, and facifities of Telecompuring for the solution of your control and data processing 
problems- Write today for your copy of the-TC story— ‘’Blueprint For Pcogress” 




lJI&TOER WAMTO lO(JfrxT IT • 
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X-15 


A CHALLENGE 



FOR FASTENERS 




a challenge for fastening 


The selection of the Hi-Shear rivet for use in tne X-15 is 
an outstanding example of how this and other high 
strength fasteners are being developed at Hi-Shear 
research facilities to keep pace with the ever changing 
requirements of the aircraft and missile industries. 


The Hi-Shear rivet siill offers the tighiesi sirengih-weighi 
ratio of any swaged type fastener, simplicity of installa- 
tion and service reliability established by sixteen years 
acceptance by industry. 


r En^ncering Standards Croup ' 


for 


ifliliiSi 


RIVET TOOL COMPANY 


J47TH STREET • TORRANCE • CALISORNIA 





BURROUGHS COMPUTATION GUIDES ATLAS INTO ORBIT 


Back of the history-making Burroughs computation that guided the Atlas Satellite into orbil- 
and that also guides the big bird to its earthbound targets-lies a dedication to continuing 
advancement. Coming: even greater developments geared to the mounting challenge of the space age. 

Burroughs Corporation 

“NEW DIMENSIONS j in computation for military syilemg“ 




crnblc time. They vs'crc cliccking the loca- 
tions of aiiciaft in the air, vectoring Sghter 
aircraft on targets, and doing everything 
possible to make Oight control e.isy for the 
commander. The rest period did nut last 
for long, "'rhe senior chief decided to check 
oiir vigilance,” thought Maj. Kulikov, and 
looked around by force of habit — all the 
specialists rvcie at their places and ready 
for work. The first data which came in to 
the comniand point made Maj. Kulikov pick 
lip his cars; the target, gaining altitude, was 
approaching the area guarded bv the fighter 
pilots of air formation ”X,” 

"The aircraft must be intercepted at 
iiij.idniuiii distance," decided the officer and 
informed the fighter aircraft to be ready. 

The navigator, Cipt. Romanyut.i, wlio 
had just come on duty, and the plotters 
were at the tabic working on the sector 
plotting board. The first cross bearings on 
the movement of the target were made by 
Private Budarin according to the data 
which he received from the operator. Junior 
Sgt. Gvoadev. 

Tlie cross bearings appeared on the over- 
lay at specific time intervals. Nest to them 
were bare figures for altitude, speed and 
azimuth, .\fter evaluating the air situation, 
Capt. Romanyuta quickly made calculations 
for scrambling the fights aircraft. 

"201. lake off as a pair," ordered the 
officer. The reply: "There is a dust storm 
at the airfield. Takeoff is impossible." 

This unexpected complication did not 
dishearten the officer, fie pressed the micro- 
phone button again and commanded, "fiS2. 
take off as a pair.” 

Other fighter aircraft received this com- 
mand. Instantly the engines to.ircd and 
quickJv the pair of jet fighter aircraR arc 
off to meet the "enemy.” 

Seven minutes later when the dust storm 
subsided, two mote interceptors took off. 
Immediately new cross bearings appeared 
on the ovcrlav. The plotter. Pvt. Pankcev, 
started to work. According to information 
which he received from the rated opera- 
tor, Bratfsev, the fighting man first drew 
a line for the (light course of the fighter 
aircraft which had taken off For intercep- 
tion, and then began to plot the target. 

In the same room Senior Lieutenant 
Communist Pavlov and Komsomol member 
Konstantinov arc working bent over the 
brightly illuminated screens of the plan 
position indicators. Local objects hinder 
them in observing their fighter aircraft. 
However, they see the target well and in- 
form the vectoring navig.ilor, Capt- Roman- 
yiita, concernina the cfiaractcr of its flight. 

At all posts the well trained fighting men 
are working — at the saecns of" the radar 
set, at the air situation plotting board and 
at the vectoring table. Now all their 
thoughts are directed at one thing — reliable 
tracking of the target, ensuring successful 
vectoring of the fighter aircraft and inlcr- 
cepHon of the "enemy” on the dist.int ap- 

By their harmonious coordinated efforts 
they are accomplishing one great task. F.i-ery 
fighting man always remembers this and 
carries out his duties with great conscien- 
tiousness. Even here Capt. Romanyuta. al- 
though he was very busy, commended the 
excellent work of the operators and plot- 
ters — the tracking of the target was re- 
liable and without gaps. 

The navigator’s calculations proved to 
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All This and Savings, too! 

A physical laboratory and a chemical laboratory 
equipped to explore, to extend, to confirm your 
findings on materials and processes. 

Bending equipment that subdues tough metals; 
forms conventional or intricate shapes into accu- 
rate rings . . . the easy or the hard way. 

Flash welding that joins like Damon and Pythias. 
Heat treating that conditions rings for strenuous, 
critical service. 

This is King Fifth Wheel, pioneers with GE of the 
practical applications for Rene 41 in jet aircraft 
engine rings. 

Our services and facilities are at your command. 




Plexiglas 

. . . aviations standard 

transparent plastic 


“Where there’s Progress, there’s Plexiglas" 


I Pal. Of. ani m principal aanlri 




Qua) East, 



ROI 
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MAGNETOHYDRODYNAMICS 


EXPANDING THE FRONTIERS OF SPACE TECHNOLOGY 



Lockheed Missiles and Space Division has complete 
capabilities in more than 40 areas of science and 
technology— from concept to operation. Headquarters 
are at Sunnyvale, California, on the San Francisco 
Peninsula, with research and development facilities 
located in the Stanford Industrial Park in nearby Palo 
Alto and at Van Nuys in the San Fernando Valley of 
Los Angeles. A 4,000 acre, company-owned test base, 

40 miles from Sunnyvale, conducts all phases of static 
field testing. In addition, complete flight testing is 
conducted at Cape Canaveral, Fla., Alamogordo, N.M., 
and Vandenberg AFB, Calif, as an integral part of every 
stage of missile and space programs at Lockheed. 

The Division's advanced research and development 
programs now under intensive study provide a fascinating 
challenge to creative engineering. These programs 
include; man in space; space communications: 
electronics: ionic, nuclear and solar propulsion : 
magnetohydrodynamics; oceanography; computer 
research and development; operations research and 
analysis; human engineering; electromagnetic wave 
propagation and radiation; materials and processes 
and others- 

Lockheed's programs reach far Into the future and deal 
with unknown environments. It is a rewarding future 
which scientists and engineers of outstanding talent 
and inquiring mind are invited to share. Write: Research 
and Development Staff, Dept. BB-17, 962 W. El Camino 
Real, Sunnyvale, California. 

" The organization that contributed most in the past year to 
the advancement of the art of missiles and astronautics," 
NATIONAL MISSILE INDUSTRY CONFERENCE AWARD- 


Lockheed 


MISSILES AND SPACE DIVISION 


•Copies of Ifie proceedings ol llie lirsl two symposiums were putjtishe 
by tbe Stonlord University Press. P.vio Alto, Calil. nnd ,irr av.iil.ible in 
book lorm. Results of tbis year's symposium will be published sliorlly 
by the same house. 



CIIICIJLATION PATTEllNS 


Oockwise circulation of air around High Pressure areas 
and counter-clockwise flow around Lows in the northern 
hemisphere ate well known to most pilots. However, 
there are some lesser-known features of Highs and Lows 
which have become apparent with the progress made in 
upper ait analysis. 

Warm Highs— Extend to levels above 10,000 ft. with 
tempetatuies generally warmer than Standard Atmos- 
phere. As this type of High extends farther aloft, it 
often assumes an elliptical shape with major axis lying 
N/S CO form a Rji/ge. This Ridge normally moves very 
slowly, blocking eastward movement of weather systems 


at lower levels, often causing prolonged periods of fair 
or rainy weather in adjacent area.«. Weather in warm 
Highs is usually dry, fair and often hazy. 

Cold lows— Extend to high levels with temperatures 
generally colder tlian Standard Atmosphere, Their nor- 
mal eastward movement slows until sometimes the cen- 
ter aloft becomes stationary or even retrogrades west- 
ward. This is called a Cold Low because of concentration 
of cold temperatures near the center, V-shaped elonga- 
tion of these Lows toward the south is referred to as a 
Trough and marks region of wind shift and possible 
clear ait turbulence. 


FORECAST: Top Flight Performance with 

Mobilgas Aircraft and Mobiljet fuels! 

For pislon engines; Mobilgas Aircraft helps assure availability 
of full power ftom takeoff to landing. 

For jel engines: Mobiljet fuels available for wide extremes in 
flight temperature conditions. Free flow assured under all con- 
ditions. Excellent thermal stability, 

SOCONY MOBIL OR COMPANY. INC. ind Affillira, uxCNoux FITIOUUU a 



BUSINESS FLYING 



DESIGNER BENSEN sits behteeii tandem rotot-ptops o( new B-IO VTOL piatntypc. 


Bensen Tests Low-Cost VTOL 
Powered by Tandem Rotor-Props 

By Erwin ]. Biilban 


Sport gyroplane designer Igor Bensen 
has been testing a new low-cost pow- 
ered vertical (axcoff and l.mding air- 
craft which he expects to ha\c fullv 
deseioped and ready for production 
this summer, Aviation \Vei;k has 
Ic.imed. Bensen's tandem hvin-f.m 
single-place prototype has accumulated 
approximately 1 5 hr. of flight time to 
date. 

Bensen Aircraft Corp.. of which the 
designer is president, plans to interest 
both the military ,ind civilian markets 
in his new Model B-10 VTOL by em- 
phasizing the low cost, design simplicity 
and easy piloting characteristics of the 
aircraft. Lor cirilian users, the air- 
craft will be available in either kit 
form or shipped ready-to-fly, as arc his 
previous sport gyroplanes. 

-Mtliough actual price information is 
not available, an informed source states 
that actual hardware cost of the proto- 
type has been under S5.000. Entire 
dc'clopmcnt cost on the Model B-10 
so farhas been approximately $1^,000. 
Detailed information is unasailable. 


but the flight photograph of the air- 
craft shows that the tandem rotor-pro- 
pellers arc unshrouded and that a sys- 
tem of airfoil-shaped longitudinal and 
transverse control and stability vanes 
are employed. Powcrplants are verti- 
cally mounted 72-hp. AlcCulloch four- 
cylinder aircooled engines, first flight 


plan to encourage a "grass-roots” in- 
terest in sports flying among teen .igers 
and aviation enthusiasts who have 
dropped active interest in flying be- 
cause they believe cxJsts of buying and 
operating conventional aircraft arc too 
liigh. 

Since he began operations at Raleigli- 
Diirham .\irport, N, C-, in 195s, fol- 
lowing previous rotary wing design work 
with General Electric Co. and Kaman 
Aircraft Cotp., Bensen has developed 
and sold a series of light unpowered 
and powered gyroplanes. lie estimates 
that to date between 1,000-2,000 of 
his several types of pline are now being 
flown in the U. S- and abroad, lie also 
estimates that he has sold several hun- 
dred in rcadv-to-flv form at a price of 
5999 each. 

By far the largest number have been 
built fronj kits or plans. He knows 
that in many cases several enthusiasts 
have joined to purchase a single set of 
plans from him and built a number 
of the aircraft- 

According to Bensen there arc a 
number of gyroplane clubs active in 
this country; one in Michigan has al- 
ready built nine aircraft arid plans to 
build three more. 

ffis powered versions have had less 
success than the GvTo-Glidcr type, pri- 
marily because they are designed for 
single-ignition engines — Federal Avia- 
tion -Agency rerjuires that aircraft use 
diial-ignition engines if they arc to 
be type certificated. A number of pow- 
ered Bensen Gyro-Gliders have been 
built here in the experimental home- 
built classification, he told Aviation 
W^EEK. 

Overseas, particularly in so<allcd im- 
dcvcloptx! coniitrics where require- 
ments are less critical, over 100 pow- 
ered units have been sold, he stated. 
Powered models arc priced at 52,995 


Model B-10 is latest in Bensen's with engine. 



USAF Gets First Helio STOL Aircraft 

Three Helio L-28A Super Courier STOL aircraft have been purchased hy USAF to evaluate 
operational techniques of the design and their use in supplying isolated shatioiis. Powered 
by 295-hp. Lycoming, 3,000-lb. Super Courier cruises at 170 mph. 
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Directs You to Your Course . . . 
and Keeps You on it 

ARCS CD-I COURSE DIRECTOR, TEAMED WITH TYRE 15 OMNI RECEIVERS 

To be sure of the exact headings required to intercept and fly any desired VOR 
radial or runway localizer, pilots no longer need perform exacting mental cal- 
culations. ARC'S Course Director (CD-I), teamed with single or dual omni- 
range receivers, relieves the pilot of many problems — does most of his 
work . . , tells him when he is flying right. No more worries over bracketing 
or missed approaches. 

Simply select the desired VOR or localizer station, set the course director to 
the bearing of the selected track and turn the aircraft until the vertical needle 
of the cross-pointer is centered — then steer to keep the needle centered. The 
aircraft will intercept the right track and follow it. Wind drift is no problem, 
as the instrument compensates for this automatically. 

Here is precision flying . . . simplified navigation, engineered and built to per- 
form dependably. Ask your dealer to install the ARC CD-I, along with a 
dual installation of ARC'S Type 15-E VOR equipment. They work as a 
team for safer flying. 



IfrbofiM CfMtronrc 


^ircraft J^adio 


BOONTON, N. J. 


oam.'ioc itcEivHs • iiiHitniizED >imi«nc dieeciiu FisoEas • ciota Diitcrou • ir HECCKEis 
UHF (HD VNF <ECEI«ERS MD TlUSHtTTCIS I! ID 3D0 CHUHEIS) • UnEimOaE UFUFIEDS • DSH PD« 
lO.CHUDEl IS9UTWI tMFUFIEDS • OKIIIUlieE SIEUl CESEUTOIS UD STMDlig COUItSE CKEnEK • S«. 


IDDP DIIECIlOX FIHDEDS 

I cum 1UDI9 uinineK 

■ C SIDHU BEDEU7DDS 
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JATO ROCKETS boost Super 18 twiii-eupnc climb rate nearly 600 fpm.; by 500 fpm 
one engine witli airphne at full gross u-cighl. 


JATO Approved for Super 18 


Pint business airplane of under 10.- 
000 lb. gross weight to be fitted with 
I'AA-.ipproved factory-installed .standby 
rocket motors for emergency use, h.is 
been delisered by Bcccli Aircraft Corp. 
to Weyerhaeuser Timber Co., Tacoma, 
Wash. Delivery followed dciclopment 
of the installation and an extensive 
flight test program at the airframe 
manufacturer’s Wichita. Kans.. plant on 
the Weyerhaeuser Twin Bcccti Super 
13. Installation of the new Aerojet-Gen- 
eral 15NS-250 ''Jonior JATO” rocket 
motors, installed behind each of the 
airplane’s 450-hp. Pratt & Whitney 
R985-ANHB piston engines, showeci 
following results during tests: 

• Increase of 500 fpm. in single-engine 
rate of climb, with airplane at full gross 

• Increase of 578 fpm. in twin-engine 
rate of climb with airplane at 7,600 lb. 
weight. 


Bcccli currently has ,i backlog of eight 
additional Super ISs to be fitted with 
the Aerojet-General 250-lb. thrust 
Junior JAT'O rocket motors, a company 
spokesman told Avi.uion WAlk. In 
addition to proiiding factory installa- 
tions, the companv is also dcselopiiig a 
lit which enstomers may have fitted to 
their Super 18s in the field, Tlic. rocket 
motors are offered as optional factorv- 
installed et|uipmcnt at price of S2,96b. 
Kit will be considerably under this fig- 
ure since installation cost will not be 
included. 

When fired simollantously. the 
Junior J.ATO motors add approximately 
iOO hp. each to the Super 13’s piston 
engines to ptoi ide a considerable extra 
safety margin in cr ent of primary power 
loss on takeoff or any other requitement 
for instantaneous power increase exceed- 
ing normal engine performanacc. 

.Approval of the installation of the 



ELECTRONICS 

ENGINEERS 


IPork OH America’) most 
advanced tceapoti systems 

At North American Aviation, 
work on such top-level proj- 
ects as the B-70 and F-IU8 
weapon systems, and theX-lS 
manned space ship, has cre- 
ated unique careers with a 
tremendous engineering po- 
tential. Widen your horizons 
in these fields: Flight Control 
Analysis, Reliability Analysis, 
Flight Simulation, and Sys- 

We have immediate openings 
in applied research on radome 
development, antenna develop- 
ment, infrared, and acoustics, 
Minimum requirements are 
actual experience plus B.S. 
and advanced degrees in E.E. 
and Physics, 

For more information please 
write to; Mr, A, B.Stevenson, 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 

NORTH 
AMERICAN 
AVIATION, INC. 
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From Wolf Point, Mont, to Tucson, Ariz., Frontier Airlines’ 
fleet of 25 DC-3s flies over some of the most rtigged terrain 
in the world! FAL's planes spend over 40% of flying time in 
ascent or descent! Since its founding in 1945, FAL has carried 
over li^ million passengers in perfect safety — a tribute to its 
personnel and equipment. 


Director of Engineering and Maintenance Harvey P. Barnard, 
Jr. states, "AC aircraft Spark Plugs are doing an excellent job 
for F.AL! One of the reasons we like AC-271's is because their 
construction reduces possibility of moisture or contaminants 
in the spark plug barrels!" 

AC aircraft Spark Plugs have been proved in millions of miles 
of living in commercial, private and milttar>’ planes. You’ll find 
them best for the planes you fly. Massive or platinum electrode, 
get the AC aircraft Spark Plug designed to give you the best per- 
formance in your operation and in the type of aircraft you fly! 



AIRCRAFT 
SPARK PLUGS 



luiiKir J.VrO rocket motors in .lircTiifl 
of the Beech l.S's weight class will 
btoiidcn the already wicksptcad appli- 
cation of Actojct-Gcncral’s equipment 
ill the business plane fleet. A large nmn- 
hcr of executive Douglas nC-3.s. Lock- 
heed Lodestars and Vciitura.s. Comair- 
liners and other similar categors- trans- 
ports hate been operating with the coin- 
panv’s larger l.OOO-lb.-thrust Model 
13KS-1000-A1 aircraft standby rocket 
motors for several years. Aerojet-Gen- 
eral reports that mote than 100,000 til 
die larger units have been operated suc- 
tessfullv in militarv and civilian aircraft, 

Eacli fuiiior jA'f'O will deliver its 
3s0-lb.-tlirust. cquitalent to about 100 
lip. at 100-mph. velocity, for Is sec., 
full thrust being dctcloped almost iii- 
standv after an ekctriciil switch in tlic 
cockpit is actiiatcd by die pilot. Power 
rating is based on sea level temperature 
of approxiinatelv s9l-'; thrust varies 
upon temperature. 

Beech notes that at — 6sl''. each 
Junior J.ATO will ])radiicc approxi- 
matelv 195 lb. thrust; at 60F, 260 lb. 
tlirust; at 160F, cacli will produce 560 
lb. thrust. In di.saissing increased horse- 
power provided by tlic motors, the 
cinnpanv savs the;- ptoduce from ap- 
luoxima'tely 90 to 110 hp. each, depend- 
ing upon tempcr.itua's. Duration also 
varies depending on temperature: at 
— 65F. diiiation of the motors is 19 sec.: 
at 60F, 15 .see.; at 160F, duration is 
II sec. 

F.ach self-contained solid-pro|X‘llant 
motor weighs a|)proximately 50 lb. in- 
stalled, the propellant in cadi unit ac- 
counting for aproximatcly half of tlic 
motor's 42-lb. wciglit. Standby carriage 
life of each motor is 500 flight hours 
or one vear, whidievcr occurs first. .As 
tlic units approach die end of their 
certificated life, tliev can lie operated 
for pilot familiari/a'tion and then re- 
placed. Units arc not rcdiargcd. 

Alouette II Operates 
In Yosemite Area 

Diverse operations liandicd by .Aetna 
ilelieopters' Republic Alouette 11 tur- 
bine-powered helicopter in the past few 
months include spraying blight-infested 
forests in A’oscinitc. aiding a water re- 
sources research project, providing air- 
lift on a construction job and hauling 
forest fire figlitcrs and their equipment. 

'Ihc Alouettc’s most chvillcngiiig job 
to date, according to Aetna manager 
Robert Trimble, w-as to fly 9.000 lb. of 
biilkv freight to the bed of the Anicri- 
ean River in primitive Imrcst Hills 
amntn- near the base of the Sierras. 
Time for the airlift: 2 hr, 12 min. 

Job required carrying seven sections 
of conduit, each six'fect long, four feet 
ill diameter and weighing 460 lb. These 
were carried two at a time, lashed verti- 


ENGINEERS- 


id in challen 


Interesting, important work . . . we 

ing, vital projects offering exceptional advancement possiomties. 
These projects involve advanced FLIGHT CONTROL and FLIGHT 
INSTRUMENT SYSTEMS and also MICROWAVE DATA LINK 
AND CONTROL S'VSTEMS. These systems require the application 
of the latest techniques in inertial and electronic control systems and 
involve both military and commercial applications. 

Openings currently exist for Engineers with E.E. degree and 3 to 
5 years experience in electronic equipment, microwave application, 
product design engineering or control engineering. Also M.E.’s with 
degree plus 3 yearn experience in precision mechanical and electro 
mechanical equipment. Work is on airborne electronics equipment 
and flight control equipment involving systems analysis and electronic 


rare engineering 
opportunities lor fast 
growth with the NEW 
SPERRY PHOENIX COMPANY 



For a new, fast growing Sperry Division . . . sperry 

PHOENIX is new and moving fast, with its sights set high. Now. you 
can get in on the ground floor of our growth. That's why SPERRY 
PHOENIX is just right for you, if you're looking for an engineering 
job with a bright future. We're new - yet we're backed by the experi- 
ence and stability of the entire Sperry organization; almost a half 

plant, side by side with some of America's foremost engineers. 

...in Arizona, the state your whole family will love! 

Your wife and children, and you. will lose your hearts to Phoenix. 
Here's good living, good health , . . dry climate in summer, mild 
weather in winter. Yet so varied is Arizona's climate, you can ski 
and swim a few hours apart, same day. You can hunt, fish, golf, ride. 
19 theatres, 10 dept, stores, 3 art galleries, 10 radio & 4 TV stations, 
countless good schools and fine restaurants all await you, in Phoenix. 
What a good life for your family! What a great chance for you! 
7h*c Advantage of this Opportunity for Fast Growth and 
Job Advancement . , . Send Besume to: 


I 


SP Y 




' PHOEHIX COMPANY 2 
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TAUT ISN'T RIfiHT.When Mcuring your plane with rope, the aircraft's structure ... causing damage that might go 

it's a good idea to leave a little alack in the lines. Otherwise, undetected. Many planes are now being secured with light 

if they g:et wet and contract, they might pull too hard on chains to eliminate this hazard. 



FUELS. Esso is one of the world's major suppliers of jet 
fuels. Pan American, American and many other airlines 
also use Esso Turbo Oils to lubricate their jet engines, Esso 
Aviation Fuels help all planes ~ large or small, prop or jet — 
get top performance. You can depend on Esso Aviation Fuels 
to give your plane's engine the utmostin power and economy. 

REMEMBER! For “Happy Flying”. . . look for the famous 
Esso Sign for the most dependable aviation products. 


SEND IN YOUR TIPS! Do you have yourown special safety 
tips you'd like to share with other flyers? If you do, write 
them down — and mail them to: Esso Wing Tips, Room 3160, 
Esso Standard Oil Company, 16 West 51st Street, Kew 
York ID, N. Y. Any tip "rtll be warmly appreciated. And if 
published . . . you'll get full credit in the ad. 

ESSO STANDARD OIL COMPANY 


Highways or Skyways. ..“ESSO RESEARCH works wonders with oil’ 


Pijior, Cessna Gain 

tci of their fioml )CCTS ore Te|X)rtcd by 
Piper .Virctiifl Corp. iintl CcrsiiM .\ircrjft 

Piper iiolcs a 36.60t iiicrr.isc in inlet 
over the uiiiic |Kriud Inst vear. gross for 
the three months ending Dec. 51, 1953, 
totniing $7..162,319, svith net income be* 
ing 5556.505 nn inciensc ol 15.-*'> os-ec 
lust vear's initiul qnnrter. 

Cessna notes sales totniing S20.S50.- 
OOO for the 6rst quarter, ending Dee. 51. 
ctnii|inrcd with S20.772.0tl0 in the same 
period last year. 

Pilict cspccts furtlier increase in sales 
volninc resulting from step-np in twin- 
engine .\|iaclie production to irom one 
to onc-and.n.hali a das' in lanuaty. 'I lits 
spring Piper will introduce its 200.inph.. 
plus .Artec light-tssin business piniie and 
ss'ill sclicdnie twin-engine plane prodne- 
tion (or two per das' for the balance of 
the year. Early this srnnmct, the coni- 
pans' will begin prodnetion ni its Pawnee 
agriculhmil plane. Oiitpol of Comanehe- 
foiir-place business planes is holding iirm 
at four per day, 

Cessna ewpeets that 1959 commetcial 
aircraft sales sitould escced its record- 
breaking 1958 volnnic. and also c\|)cet5 
proiifs of its new subsidiarv. Aircraft Ra- 
dio Corp,. to be nialerially higher this 
year than in 1958. 


wilt on dtlict side of tlic fuselage be- 
hind the cockpit. In nddilioii. the .Mon- 
ettc ferried a 610-lb. rotary coinpiessor. 
bags of cement, 600-!b. reels of cable 
and other e<|uipmcnt for installation of 
the 42-ft. housing for a water measure- 
ment station erected by the California 


Depiirtinint of W.ittr Resmirees. Only 
oserkmd access to the cansun was a 
steep and narrow p.illi which prohibited 
movement of the conduit. 

During construction of a complete 
Park Sersicc tire lookout station built 
nt-ar the top of lO.dilO-ft. Mt. Mitehell 
ill tile Sierra N'es-.ida range, tlie .Mouette 
flew better than the promised one-ton- 
per-hoiir of 25,000 lb. of building equip- 
ment and siqjpiies. Oiitini the opera- 
tion the base field was mosed from a 
spot Iwii miles ass-as from tlie look-out 
to another field 1 1 mi. away. Imur con- 
striietioii men were also ferried b.ick 
and forlli from a base station at 7.S00- 
ft. altilmic. 

l.oads during this project included 
whole )>rcfabricatcd roof and wall sec- 
tions. cement, lumber, building tools, 
a compressor, stiwc, refriger.itor and 
kitchen sink. 

In addition to ferrying supplies the 
Stid-designed turlsine-powcrcd helicop- 
ter flew a series of fire missions, ascrag- 
ing scien hours of Using per day during 
a five-day period. 

•Airlift carried four men a trip in ad- 
dition to 250-500 lb. of eqnipnient. 
Trimble reports. 

Soon after, the National Park Scrsicc 
liireel .Aetna's .Alouette to spray .1 100- 
acrc patch of bliglitcd pine near the 
crest of the Sierras near A'oseniitc Na- 
tional Park. Operating at O.-iOO ft. alti- 
tude, the ;iircr.ift sprayed a total of 
2.000 gal. on the area, ascraging two 
and a half acres in sin minutes. Best 
presaous time ssitli other helicopter 
tvpcs was about an acre in six inimitcs. 
Trimble states. 

Tlic Alonette was fitted with two 
speciallv-dcsigned tanks capable of carry- 
ing np to 80-gal. a trip. 




Umbaugh Signs Production Agreement 


Contract for production of Unibuogh Model 18 Iwo-placc 510,000 rot-ary wing aircraft 
lias been signed with Colonial .Aircraft Corp., Sanlord, Me., bnildci of SVimiiiet arnphibirms 
business plane. Initial production unit is scliedulcd to leave Colonial's line this montli- 
Uinbough reports that it hopes to base 1.000 built by October of this year, hrtted with 
180-hp. engine, Umbaugh 18 is said to base emisc speed r.f 100 nipli. at 6556 power 
and mnsinunn endurance of -1.5 hr, with noraial fuel load of 30 gal. Maximum gross 
weight is given os 1.600 lb.. Icngib as appiosiiiiately 20 ft., height as 10 ft. 6 in. free 
spinning rotor provides -aircraft with lift. 
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OPERATION AMALVSIS AND RESEARCH 

system.s and research of advanced smal! guided mis: 
terns- Strong background in Electronics, Math or 


AERODYNAMICS ENGINEERS 

Problems in Theoretical Aerodynamics, design, analysis, proj- 
ect studies and experimental. 

PRELIMINARY OESION ENGINEERS 

Experience desirable in design fields of missiles, radars and 
advanced weapon systems. 



thinking men 


Engine 
first fi 


In SOUTHERN CALIFORNIA 
eers discover rngximum coreer stability and unlimited 
dual growth here ol CONVAIR- POMONA, America's 
ully integrated missile plant, engaged in research, de- 
ment and production of missiles and highly odvonced 
dossified) weapons systems. 


choose 


CONVAIR- POMONA 


T67S West Fifth, Pomona, California 

CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORATION 


The excellent locotion of this modern oir-condirioned plant 
offers unsurpassed living conditions. Suburban Pomona is 
only thirty minutes from Los Angeles end Hollywood ond in 
close proximity to mony recreolionol centers; the mountains, 
desert ond ocean. Convoir-Pomona is ideol for personal 
achievement ond is within America's finest year-round liviisg 

INTERVIEWS WILL BE HELD IN THESE AND OTHER 
CITIES IN THE NEAR FUTURE: 



CLEANEO-UP COWL in 1959 Cessna Skylanc, priced at $17,095, boosts speed two inilev 

Cessna Raises 1959 Line’s Price 


Aerodynamic cleanup and rcs ised in- 
teriors mark the 1959 models of Cessna 
Aircraft Co.’s "mi|hh' middle line" of 
business pliines-Skylane, Model 1R2 
and Model ISO- Changes have resulted 
in sliglit perfomiance gains for Skslane 
and Model 182. 

Increased prices arc also oident for 
the 1959 models of these foiir-pljcc 
business planes: Skylane is now priced 
at 517,095 compared with 516. 850 last 
year; Model 182 is listed at 514,600 
compared with 514,550 previously and 
the Model 180 now sells for 514.250 
compiired with 515,850 last year. 

Maximum and cruise speeds are in- 
creased two miles per liour for butli tlie 
Skylanc and Model 182. Gain uas 
achicsed primarily by redesign of tlie 


forward fuselage area and engine cowl- 
ing. Cowi features a new, more stream- 
lined nose cap and lower cowl is de- 
signed to provide better fairini around 
the nose-wheel strut- Right cowl access 
ctoor has been eliminated to provide a 
elcancr airflow. 

Cowl redesign provides improved air 
filtering svstem, Cessna reports. Carbu- 
retor air filter has been moved higher in 
the nose cap to provide a cleaner air 
course and improved accessibility. Air 
induction svstem has an adapter duct 
for dclivetine filtered air to tlie carbu- 
retor from the filter. Duct is integral 
with the lower cowl and is attached to 
the carburetor air box. Intake for alter- 
nate ait source has been moved above 
tlie engine inside the cowl for additional 



protection from dust. Cowl flaps are 
installed to provide cooling during take- 
off and climb, flaps being operated bv a 
pnll-push control in the cockpit. 

•All three models have 250-hp. Con- 
tincnbil engines with new four-ring 
pistons to enhance .service. 

Wing strut fillets have been made 
standard equipment on the Skvlanc. 
which is the de luxe, fullv-equipped ver- 
sion of the Model 182.' Fillets are of 
Royalite and incorporate a la^er re- 
tractable tic-down fitting. Skylanc and 
Afodcl 182 now arc fitted with a single- 
piece east assist step extending approxi- 
mately five inches ahead of the landing 
gear leading edge. 

I'orged upper and lower door hinges 
replace former steel stampings: the new 
hinges were installed to provide in- 
creased rigidilv and better scaling of 
door to the fuselage. Upper binge is 
additionally strengthened bv use of a 
decorative vveh. 

All three airplanes have a redesigned 
instnmicnt panel providing shock- 
mounted instrument group in front of 
the pilot with controls for navigation 
and flight instrumentation; engine in- 
struments are placed on a stationary- 
panel. permitting arrangement of fuel 
eapacitv. oil pressure and oil tcmpeia- 
furc gages above the glove compartment 
on the right side. Panel has provi.sions 
for two radios and an -ADF along the 
top center, with space aboi e the ccntcr- 
niounted radio for installation of Tact- 
air's 1-cvclair T-1. T-2 or T-3 auto- 
stabilitv-antopilot cquiisment. 

Instruments in the stationary panel 
arc mounted using a metal bezel and 
flush screws, eliminating need for re- 
moving nuts from the rear of the instru- 
ment when it is taken from the panel. 

Tilting front scats arc now offered as 
optional equipment, the scat back being 
hinged to the seat bottom so that the 
back reclines when the bottom is raised 
to the three adjustment positions. 

Skylane top speed is now 170 mph, 
Cruise speed is up to 160 mph. Range 
at maximum cruise has been raised from 
667 mi. to 675 mi., and maximum range 
is increased from S19 to 845 mi. Model 
182 cruise and top speeds liave been 
increased bv Skylane figures. Range has 
been improved from S65 to 855 mi. 

New Customs Ruliiifi 
To Ease Border Flights 

United States Customs Bureau is is- 
suing instructions to its offiars along 
the Canadian border easing clc-aruncc 
problems of outgoing comniacial char- 
ter and air taxi operators. 

According to a letter sent Sen. Wil- 
liam Unger (R.-N. D.l by the Acting 
Commissioner of Customs, operators 
may be permitted to clear flights into 
Canada bv telephoning the nearest cus- 
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Hughes in Southern California 


announces the establishment of 


a major new division . . . 


the COMMUNICATIONS DIVISION 


The growing importance of global and space com- 
munications, together with major contributions of 
the Hughes Communications Laboratory, such as 
the Long Arm and Quicksilver programs, has 
resulted in the creation of the communications 
DIVISION of the Hughes Aircraft Company. The new 
division is fully integrated and vrill be responsible 
for communications research, development, manu- 
facturing and sales. Expansion plans are ambi- 
tious and aggressive, and the backlog of contracts 
already awarded promises an expansion consistent 
with the spectacular records established by the 
other major divisions of Hughes Aircraft Company. 

Tlie establishment of Hughes as a major factor 
in the communications industry has created many 


openings for experienced electronic engineers in 
the following areas: 

Senior Staff Engineers 
RF Power Design 
Digital Data Processing 
Transistor Circuit Design 
Communication Systems Analysis 
Propagation Specialists 
Upper Atmosphere Fhy^cists 
also 

Airborne Equipment Productizing Engineers 
Test Engineers 

For further information write Mr. John Melville 
at the address below. 


HUGHES 


COMMUNICATIONS DIVISION, P.O. Box 90-902, Los Angeles 43 


toms office prior to departure and filing 
by iiiiii! the outward general declaration 
for the aircraft. This policy will apply 
«htn the charter aircraft is carrying pas- 
sengers for hire but no cargo, or is de- 
parting without passengers or cargo in 
order to pick up passengers in Canada. 
'I'liis M ill simplifv procedures for opera- 
tors ivho arc not located close to U. S. 
customs offices along the border. In 
tlie past the required documentation 
had to be dclisercd in person bv the 
charter pilot to the customs inspector 
before leasing the United States. 

In the ease of one o|>crator. this prior 
leqiiiiement meant flving 200 mi. addi- 
tional to file outgoing papers and could 
add up to S-IO to the trip. 


PRIVATE LINES 


Manufacturing and sales rights to 
tMin-cnginc Baumann Brigiidicr busi- 
ness airplane base been acquired by 
balcon Aircraft Manufacturing Co., 
Matana Air Base, Tucson. Ariz. P. II. 
Burns is president of Falcon. 

Two-seat lightplaiic, posvered by a 
9s-hp. Pr.iga engine, has Ixx'n devel- 
oped by Rosii .Aircraft Factorv. near 
Bucliarcst, Rumania, for use by fising 
clubs. Cruise speed of Rg-6 is 1 1 0 mpli. 
Span is 54.47 ft.. Icngtli 24.99 ft, and 
emph- Mciglit is 1,452 lb. 

Nominations arc .sought bs’ the 
Women’s Acronantiea! .Assn, of Kan- 
siis for its annual Business IHiglit Safetv 
Auiird, to be presented this fall at the 
National Business Aircraft Assn.'s 1959 
forum at Minneapolis, Minn. Sterling 
siber trophv is gisen cnch vear to the 
jicrsim who makes the most outstanding 
contribution tOM-ard improsing business 
fli|ht safeh- and making it the safest 
means of travel. Deadline for nomina- 
tions on 1959 trophy is May 1. 
AA'nincn’s .Aeronautical Assn, of Kansas 
address is: P. O. Box 1676, Wichita. 

General Aviation Council is nesv 
name for former General Aviation Fa- 
cilities Planning Group, a voivinfary 
association of 11 business and priinfe 
flving groups, initialh' fonricd to provide 
information on general aviation for 
President F.iscnhosvcr's special a'iation 
assistant. F.dward P. Curtis. Chairman 
of the new council is Joseph B. Burns. 
Jo.scpli T. Gcuting, Jr., is sccrclary-trcas- 


Suncy of how airplanes arc itsctl in 
Michigan will cos’cr some 2.300 aira.ift 

coscr personal pfancs; second p;irt will 
deal witlr business aircraft. University 
of Micliigan is conducting suncy for 
.state's Department of Acromuitics. 
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EMPLOYMENT OPPORTUNITIES 



ENGINEERS:! 



The kind of worR 
you want in 
MISSILE 
ELECTRONICS 



The kind of life 
you want for 
your family 


GET BOTH AT 

BENDIX YORK 


ELECTRONIC 

ENGINEERS 


MECHANICAL ENGINEERS 
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EMPLOYMENT OPPORTUNITIES 



MILITARY SALES 

with 

HOtimiLI AEROIIAUTICU 


MInneopelis, Minnesota 

• Plan and evaluate sales pro- 
grams ior Aircrait and Mis- 
sile Flight Control Systems. 

• Evaluate opportunities ior iu- 
lute business and explore 
new areas contacting military 
and air frame manuiacturers, 

• Advise and guide field sales 
representatives in the con- 
duct of Iheii programs. 

Limited Travel 
Salary-$6,000 to $10,000 
EngiflceriiiE Backgraund Preferred 


TEST PILOTS 

Immediate openings for 
production and engineer- 
ing test pilots. Require 
multi-engine jet and pref- 
erably seaplane experi- 
ence; commercial and 
instrument license. 

Salary Open 

WRITE 


DISENCHANTED 

ENGINEERS 

iimi 


QUARTERBACKING THE EAGLE PROJECT 


i Corporation will 
be prime contractor for the Eagle 
missile — and Bendix Systems Divi- 
sion will quarterback the project. 

Latest in a scries of important 
defense projects to Ijc assigned Bendix 
S)stems. the Eagle will be a long- 
range. air-to-air missile designed for 

missions. 

Resjjonsible for 


with the project. Bendix .Systems 
Division will also direct the develop- 
ment of the Eagle missile, electronic 
guidance, and fire control cquip- 
iiienl in the launching aircraft. 

Engineers and scientists with 
missile e.xpcriencc may find that 
ihcir talents are suited to the special- 


ized work involved in the Eagle 
project and other important system 
programs at Bendix Systems Division. 

Located adjacent to the Engi- 
neering campus of the University of 
Michigan, Bendix Systems Division 
offers the better man an outstanding 
opportunity to join an organization 
with fuil facilities for encouraging 
his finest work. Ann Arbor is a 
wonderful place to live and raise a 
family, a town which combines life 
in a college community with the 
nearby advantages of a large city. 

If you are interested and qualified 
in tveapons system planning, re- 
search and development, you are 
invited to write to Bendix Systems 
Division, Dept. A2-9, Ann Arbor, 
Michigan. 


Bendix Systems Division 
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EMPLOYMENT OPPORTUNITIES 




“The Stature to 
command technical | 
respect is 
essential." 

Aircraft Gas Turbine 

SENIOR 

ENGINEERS 





rSEE:S£;s 

Hiil 


GENERAL^ ELECTRIC 


EMPLOYMENT OPPORTUNITIES 


Im portant Pro gress 
in Salient 
Fields of Interest 
in Missile and 
S pace Technolo gy 
Has Created 
Immediate On eninds 
pfHIgti 

Professional Calibre 




MEW CONCEPTS 

IN COMBAT SURVEILLANCE OFFER 
YOU A MORE PROMISING CAREER 


Over *2S Million in New RAD Contraols for SWALLOW 
Awarded Missile Systems Division of Republic Aviation 

It has been the dream of every combat commander to possess eccurote 


information concerning tactical disposition of enemy troops and ma- 



GENERAL^ELECTHIC 




AVIATION 


EMPLOYMENT OPPORTUNITIES 


^ New ^ 

MECHANICAL 

Opportunities 

for 

ENGINEER 

We require a gioduote engineer 

ElEaRONICS ENGINEERS 

ground is the design of high- 

and 

machinery to be responBible for 

with 2 to 7 years' experience 
(EE, ME, AEor Physics) 

gas turbines. Both commercial 
and military applications ol gos 
turbines are included in this 

These positions are with 
General Electric's Ord- 

years experience desired but not 
mandatory U you hove direct 

tractor for some of the 

ground. This position could lead 

including POLARIS 
project fire control and 

ing on qualifications. 

TALOS handling and 

THOMPSON RAMO 
WOOLDRIDGE, INC. 





ment in a w inter and sum- 


. 'ne'-^’acaHonpaiadise. 

MR SFFITS 



Design and Development 

•Mechanical ‘Dynamics 

•"S,KKS- 


*"*'7irrrtiil7nmp7n7ntr"' 



,p;.r.Ks., 


Mr. W. Fielding, Div, 68 WG j 




GENERAL0ELECTRIC 



FOR RATES 
OR INFORMATION 

About Classified Advertising 

Contact 

Tlx McGratr-Hill 
Office Nearest You 

ATLANTA, 3 

1301 Bhod»i-Hove»y Bldg. 

JAcAion 3-d»l 

B. H. KWELL 







proved 


reliable 



duct couplings j duet supports 

Couplings provide melal-lo-melal seal, fast 
disconnects, for high pressure, high temper- 
ature air duels. Standard diameters 1“ to 1 ", 
specials to 36". Separate or integral duct 
supports, Many materials. 


pneumatic controls 

Multi-function weight-saving air valves and 
regulators manufactured to missile toler- 
ances, Adequate staff for fast design and 
produclioa changes. 


Pistuiar'^ heat exchangers 


Combine efficiency of plates with strength 
of tubes into new economical modular de- 
sign. Can fit into cramped, odd-shaped 
spaces in missiles and high performance 
aircraft for great variety of applications. 


ground support liquid heaters 

Standard units for vehicle, space, and fuel 
transfer applications. Available in capaci- 
ties from 90,000 to 1 ,000,000 Blu/hour and 
can be combined easily for greater output. 
Now in service in a wide range of ground 
support equipment. 


Janilrol development and lest facilities pro. 
vide proof in advance of reliable perform* 


Contact your Janilrol representatives when 
you need components or systems for heat 
transfer Or air control- Janilrol Aircraft 
Division, Surface Combustion Corporation, 
Columbus 16, Ohio. 


wmaamoL 
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LETTERS 


Air Cushion Study 

This letter coneenu ;oiir noithwliile ar- 
ticle entitled "Dcsignerr; Study Air Cushion 
Principles for \'clnclcs" in the Jan. 12 issue 
Ip. 74) of .\viATioN WtEK. I wish to 
lake this opporliinih to invite yom attention 
to scs'cral chronological developments of 
interest in the ground proximity effect with 
au annular iroaale. I might add that Dr. 
Bochlcr, in his recent paper for the .\nieii- 
can Helicopter Society, had an excellent 
summarv of the chronological interest in 
this field of ground supported vehicles. 

I belicec that, in particular, the work 
conducted by the NAC.A (now N.AS.M 
nientioued in vour article rerjuires amplihca- 
tion. lire rescateh at the Lewis Research 
Center nus initiated about June. 1954. at 
which tinse a verv small-scale feasibility 
study was perfonned. Tlic model used at 
that lime is shown in figure 4 of N.\C.\ 
TN 3982. Because of the large yyork load 
at that time design of a larger scale setup 
was delayed until June. 1955. and data was 
obtained starting in March, 1956 lliis 
latter data is also reported in N.\C.\ T\ 
3982. lliis report vsas released in April, 
1957. Mr. H. R. Chapmans analytieal 
study ssas published in Juiv, 1957. .As he 
indicates in his ahstract, ‘mic results are 
found to be in agreement with experimental 
data." Thus, the ground proximity effect 
with an annular nozzle was determined first 
cxpcrimentallv and later verified analytically. 
Your article in its last paragrapli implies 
the opposite. 

Tlic schlicrcn pictures shown in N.ACA 
TN 3982 show that the jet is turned out- 
ward close to the ground; hence, one of the 
problems in the analytical approaches hv 
Messrs. Boehler and Chapman was to obtain 
an approximation of this jet shape in order 
to simplify (he analytical prnccdiiics. 

Uwr:' II. VON G1..SHN. Chief 
Flow Physics Branch 
Fluid Systems Division 
NationaJ .Aeronautics and 
Space Administration 
ijnsis Rescateh Center 
Cleyeland, Ohio 

Super Regimentation 

II. B. Davis of Burhank. Calif,, in discuss- 
ing what he Called "lightpkmc lule enforce- 
ment." was in over his head when he wrote 
his fir.sf letter. But now that he's ekibo- 
rated even mote in his second letter (.AAA' 
Jan. l“. p. 122) he's Tcaliv compounded 
jus problem. 

It's obvious that Mr, Davis, as be savs, 
has ", . . averaged one hour a dav in 
fighter type aircraft for the last 16 years.” 
He's apparently spent most of his aviation 
career m an atmosphere of super regimenta- 
tion. He’s done llii.s for so long, in fact, 
that I think lii.s judgment lias become 
warped- His attitude, however, is not ax 
uncommon as it might .seem at first glance. 
Tlierc are quite a few of these super-profes 
xional birdmen who feel strongh that the 
common man who happens to flv C'lhe light- 
plane pilot" he keeps talking 'alwut) must 
cither be required to perform like a true 


o/ ila remfpra on ihe iuue$ raiacil In Iho 
inagtibtnfU etlitorial cofunirix. iltltlress 
Ifitiers to the Erlitor, 4tiation Week, 
330 W. 42n,l <li.. Netc York 36. Y. 

professional, or get out of the air culircli'- 
Tlii.s is one of asualion's most prolific forms 
of snobbery, and it's a bard one to rrver- 
comc- By his standards, there is no such 
thing as an as'cragc .American citi/en. There's 
no room in his world for ordinary human 
foihics; of course, he has somehow learned 
to accept such shortcomings on the ground, 
hut I'm afraid that he has himself a real 
problem in the air. 

Mr. Davis once again propounds the 
theory which is often discussed hut never 
made to work. In his mind there is always 
a Supcnnaii at the top. Nobody makes a 
move with an airplane until Superman 
studies file proposed move, somehow evalu- 
ates the ability and judgment of the pilot 
proposing the move, and then "gives the 
signal" Mr. Davis has been so thoroughly 
iudnetrinated bv' his military cxpericnec that 
he cun't conceive of any other vsay of liv- 
ing in the airspace. The fact that the pres- 
ent F.-A.A already has several employes for 
each airplane in existence in the United 
States apparently is iinknovs-n to Mr. Davis 
and his kind. He would only have to ima- 
gine — and without much effort on his part, 
at that — how the mans millions of aircraft 
ntovemenls that are taking place today could 
possibly l>c liandlcd in the manner he has 
-suggestcvl. AATiy. it would make today's F.A.A 
staff look like a frail skclclon force. 

Mr. Davis' references to wliat he calls 
"air discipline" are jtrsi another way of 
describing how yon vvonid go .rbont wiping 
out the entire U.S. civil aviation industry 
as we know it toriav. Can you imagine a 
typiinl average man, who has bought, say, 
a 820,000 private airplane, being subjected 
to the kind of r^imenfation Mr. Davis 
appaicutiv takes for granted? AA'e can al- 
ways go back to the analogy ijf the auto- 
mobile, ,A proposal like Mr, Davis' surelv 
would eliminate a very substantial percent- 
age of the 30,000odd fatalities we have on 
our highways every year. But why rsii't 
it done? .And if it were done, what tlo voii 
think would happen to the automobile in- 
dustry? .And the nigliwav building indirstrv? 
And the gigaritii servicing industry that 
takes care of the automobile? 

It is qrrite true that the great majority 
of all accidents are “pilot caused," as Mr. 
lAavis points out- That's bceause“no matter 
what the supermen think — pilots always end 
up lieing mere hum.m beings. And tlic best 
example of this ate the .Air Force and Navy 
themsehev. where these super regimented 
piofe.svional pilots turn in a hair-raising acci 
dent record each year, despite all the regi- 
mentation Mr. Davis advocates. Tliis leaves 
him with only one comeback: “imagine 
what that .accident rate would be without 
that rcgiincntatioii]” 

No matter what system you devign. you're 
always going to end up tuving [rouble wilh 


the hum.an being involved. Still fresh in 
my mind is a midair collision between two 
B-52’s while circling in the traffic pattern of 
a AA'c.st Coast .Air F'orec base not lone ago. 
II cost the taxpayers many millions o1 dol- 
lars, and lost a tot of lives — all unnecessarily. 
Both of those aircraft had the most experi- 
enced professional pilots that monev can 
train, the equipment was the best that 
money can buy, .md they were under the 
control of .1 tr.iffic control system that lacks 
nothing. Max K.vkaM' 

A'icc President 

Aircraft Owners and Pilots Assn. 

AA'aslimgton. D. C. 

Proper Solution 

Recently, I bad occasion to read civics 
of your magazine dated Nov, 10 and 1 

Of pacticular interest iii the Nov. 10 issue 
is "Cockpit A'iewpoiiit" (p. 43). Paiagraph 
two is writlcii in such ,i nature that I am 
forced to take violent exception to the state- 
ments eoiitaiiied therein. Unless Capt. Rob 
son has dosed his eves to all the various 
converations ciiiiccniiiig controlled Ib'R 
during the pist few years, be must know 
that rhe-re is eonsulerablc opposition to a 
100'','. IFR system. 

1 would not m any ssav' mean to implv 
that Capt. Holixoii is not to he ghen the 
r.ght to "freedom of the press." The only 
point to be made here is that in such an 
authoritatis'c journal as vours, the public 
expects facts, aud if these facts are on Isoth 
sides of an issue that they be so slated. It is 
a well-known fact that all airline pi'ots and 
the military would prefer to h.ivc 100"i 
IFR. It is also a well knowu fact that gen- 
eral business and pleasure fiying can see 
little or no justifieiition for such a system. 
I might also make the point that gcncrjl 
business and pleasure fiy iug is in the air 
twice ax many hours as the airlines, and own 
many times the uumiver of airplanes. 

In vour Nov, 17 issue under ".Airline 
Observer" ip. 45l there is also .in inlcrest- 
uig paragr.iph conecmin| the Air Line Pilots 
.Asvn. In tliiv case the .ALP.A, whose view- 
point is always publicized by Capt. Robson, 
IS unhappy to the point tlut they have 
passed a resolution authorizing legol action, 
il necessary, to ensure that ,inv agency 
charged w ith air traffic control rcsTOiisillily 
will not adopt any procedures tliat could 
deny turhojfl.v the use of available airspace. 
The ALP.A is quick to voice its feelings 
whenever it is not satisfied, and It should 
understand that other organizations of the 
flying world may do the same. If such a 
resolution wax passed coiiteniiiig liirbojcl 
operations, wc of the general business and 
pleasure flying public would have everv 
right to insist on legal action concerning 

It would appear that what is needed here 
is some moderation and common sense. 
Only in thix wav vviii wc liavc regulations 
cmiceniiiig living which will satisfy all 
parties involved. I hope tli.it ynur magazine 
will help lead the way toward a proper solu- 
tion in these issues. 

William A. Thoxias. II 
Pittsbiiigh, Pa. 
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THE HAN 
WITHOUT 


Before duvvii on June 2, 1917, a gnffy Canadian pilot 
liedge-liopiacd liis silver N'icnport behind cnciny lines 
to attack a Gcrinati airdToinc siiiglc-liandcdly, 
lledcslrovcd three .Mbatros Ihnlancs— briiiBiiiB 




VACUUM 
LAMINATED 
MICROCIRCUITRY 
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Setting the pace in the fieid of evaporated film 
technology, Servomechanisms, Inc.'s Research 
Laboratory is developing a whole_new concept 
of component and subsystem design under 
sponsorship by the U.S. Air Force, the Army 
Signal Corps and the Office of Naval Research. 

As a result of new materials research by SMI, 
thin-film Magnetic, Conducting and Dielectric 
elements which exhibit highly controllable 
electrical and physical characteristics are being 
produced now by high vacuum thermal evapora- 
tion techniques utilizing electron bombardment. 

These micro-miniaturized elements 
improve system and component reli- 

ability while providing a significant — ‘ 

reduction in size and weight. This, 
plus the ability to withstand extreme 
environmental exposure, makes them invaluable 
in the design of digital computers, electronic 


communications equipment, missile controls 
and digital transducers for space vehicles, satel- 
lites and other advanced systems. 

New system analysis and design has pro- 
gressed in step with these advances in materials 
and techniques. SMI’s Research Laboratory 
would welcome the opportunity to discuss and 
propose solutions to your microcircuitry and 
advanced systems problems. 
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